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Exploration 

The year 1809 will forever be famoui In the ansale 
of eclenttAc accomplishment aa harloa witnessed the 
emieuful culmination of the ago long queat for the 
North Pole and the achievement of Commander Rob 
art B Peary of the United State* navy In Anally reach 
ln( tbla theoiethal point at the dome of the world 
after twentr three year* of practically uninterrupted 
endeavor will atand aa the moat dlffltnlt feat 
of geographical exploration in the blatory of the 
world It waa eminently fitting that Peary should be 
the Brat to reach the North Pole for among all the 
Arctic explorers he was easily the first In practical 
knowledge and experience When he announced to the 
world on September 8th that on April 6th 1909 he had 
reached the coveted goal his word waa accepted with 
out question 8 ibscquently bis data was passed upon 
favorably by the National geographic Society of Amer 
loa which later presented him with Its medal and 
the verdict of this tribunal has been tacitly indorsed 
by the various learned societies throughout the world 

In our Issue of September 11th commenting upon 
the freely expressed doubts of Dr Cook* claim that 
he also and a year earlier had reached the North 
Pole we wrote The man who can look Death full 
lu the face throughout all the cruel sufferings of a 
two years search for the seer i of the fro sen North 
In built upon lines too noble to ndmlt of the slightest 
subterfuge or misrepresentation It wna evidently 
with the same convlUlon that the Danish authorities 
and the Danish people at large accepted Dr Cooks 
stupendous rlalm lu n spirit of loyal belief which 
appears never to have wavered until the fiasco of the 
tecelpt of hla so-called data by a committee of the 
University of Copenhagen These gentlemen very 
quickly reported that Cooka statement was the same 
aa that printed In a New York newspaper that the 
copy of hla notebooks contained no original astronom 
leal observations whatsoever but only results that 
the documents presented were Inexcusably lacking In 
Information which would prove that the astronomical 
observations therein referred to were really made 
and that they contained no details regarding the prac 
tleal work of the expedition and the sledge Journey 
which would enable the committee to determine their 
reliability 

By this sweeping repudiation of Dr Cook ■ claims 
the University of (opanhmgen has drawn the Anal cur 
talfi upon one of the modt spectacular dramas of auda 
dons Imposture In the history of geographical re¬ 
search 

Second only In Importance to Peary s achievement In 
reaching the North Pole waa Lieut Bhacklstoca iron 
derful Journey In the Antarctic whan he suoceeded In 
reaching latitude 68 degrees 23 minutes south and 
arrived within ill miles of the South Pole Shackle- 
ton passed the very point reached by Scott In 1993 
pushed on for 125 miles and was defeated la hi* Quest 
by hunger fatigue sickness and the lorn of bis dogs 
and ponies He discovered eight new and distinct 
mountain ranges and over one hundred mountains 
and ascended Mount Erebus the most southerly vol 
<ano The south magnetic pole was raaebad at 73 
Regress 26 minutes 

Civil Engineering 

With the single exception of the harbor at Dover 
tbs past year has not been notable for the completion 
of any engineering works of the first magnitude This 
stupendous work by which a harbor capable of float- 
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lag a whole fleet of tbs Largest werahtp* has 8M 
wrested from os* of the stormiest a*** in tbs world, 
consists of an aggregate length of ovsr two miles of 
breakwater much of which Is Marly 100 foot la 
height from its foundation to Its emt it laden 
about one square mil* of ana and coot soma twenty 
million dollars 

In spite of many predict Ions of failure the United 
State* government through Its army ongtaegn, Is 
building the Panama Oanal with a rapidity which 
augurs well for its opening by January lit, 1118 Over 
one bait of the excavation at the Cute bra cut baa bees 
done and If we Include the work done by the french 
the out may be considered as two-thirds completed 
On the Atlantic side between throe and four mllee 
of the entrance channel have been completed and 
on the Pacific side the channel Is open to full depth 
for shoot five miles At Qatun the lock excavation Is 
so far done that the laying of the oancrete floor and 
the building of the walls Is well under way and over 
eighty thousand cubic yards an already in place 
The cut for the spillway has been completed and here 
also concreting Is making gqpd progress Tbs method 
of building the Oatun dam by hydraulic dspoaltlng la 
being followed with every promise of securing a per 
fectly watertight structure The locks which will be 
In pairs will be no feet in width with a usable length 
of 1000 feat They will be provided with an extra 
pair of heavy mitering gates to act aa oolllslon hulk 
beads Plans havs been completed for an emergency 
dam at the bead of the locks whtoh In tha event of 
a gate being carried away will be swung across the 
entrance and wickets resting on girders extending 
from the bridge to fills below will be successively low 
ered until tbe flow of water Is cut off Throughout the 
whole length of tha canal the method of excavation by 
■team shovel has been eminently successful and during 
the month of March ■ maximum record of exoavatlon 
was reached of 3 880 237 cubic yards The health oon 
dltlons have shown steady Improvement and the rate 
of sickness and mortality Is now less than In soms 
parts of the United Stats* The Increasing sloe of 
ships both merchant marine and naval has led the 
German government to undertake a groat enlargement 
of the Kaiser Wilhelm Canal which Is lo be deep¬ 
ened to 16 feet with provision for a later deepening 
if necessary to 46 feet The width of the cansl Is 
to be doubled and the locks will bs 147 feet broad 
46 feet deep and 1081 feet long During the year work 
has progressed steadily If somewhat slowly upon that 
other great work of canal excavation known as the 
New York State Barge Canal While It must be ad 
mltted that there can be no comparison on the score 
of accommodation between a canal 12 feet In depth 
with one 46 fact deep it must be remembered that 
whereas the Panama Cansl Is but bo miles In length 
from deep water to deep water the New York Barge 
Canal extendi for nearly 400 mile* On June 2tnd the 
first sod was turned In the work of cutting the Cape 
Cod Canal whloh will extend for eight miles from 
Barns table Bay to Buixard s Bay It will have a aur 
face width of 300 feet ■ least depth of 36 feet and a 
high water depth of about 30 feet The sailing dis¬ 
tance between New York and Boston will be shortened 
and Teasels will avoid the perils of the outside trip 
around Cape Cod Furthermore It will serve *s tha 
first link In a chain of Interior waterway* by way of 
Long Island Sound Now York Bay and the Raritan and 
Delaware Rivers to Chesapeake Bay During the year 
the agitation for the construction of a waterway from 
the Lakes to the Qulf has bean exceedingly actlr* 
although the advocate* of this groat scheme were dls- 
oouragsd by an adverse report of the board of govern 
ment engineers appointed to Investigate the problem 
This board reported that although the construction of 
* 14 (pot channel was feasible there was not sufficient 
traffic In sight to warrant the expenditure of the 
|160 000 900 that tbs whole project would tost The 
great Lot Angeles Aqueduct which outside of the 
Panama and State Barge ogfigls 1* the largest hy 
draullc engine*ring work In programs I* now about 
half eomplstsd This wonderful structure will bo cap¬ 
able of conveying 389 000 000 gallons of water per day 
from the Sierra Nevada Mountains ovsr the Mojave 
Desert to San Fernando Valley where It will pro rids 
water for city supply for power and for Irrigation. 

Throughout the year the work of the United Statae 
government In the reclamation of arid lands has bees 
carried on with gratifying results This work oon 
templates the ultimate reclamation of some 30 000 00# 
acres It Is divided into twsnty-elght different pro¬ 
jects which are scattered throughout the W**t*n, 
Middle and Southwestern Stats* By th* ad of nest 
year it Is exported that nearly 3 000 000 term will 
have been brought trader oulttvaOoo at as est im a t ed 
ooct of #70 000 000 At the p r ese nt thus over 1000000 
scree are under Irrigation, aad upon this aewly-ro- 
covered land towns and vlUagm are gpriagJag up 
and an exosdsat clam of et a— s Is taking up Its 
abode as permanent settlors Tbe mn*t-la tsrrottng of 
these works eouptatod during tbe yew was the OS* 
niaoa Teaasl—:10* bet by 13 feet la ones seo rt eta 


aow being used to dlroit the ahanteoa River ttte the 
fsrtll* Uaeoxopahfre Valley 
Th* hamisaa toe* of bewtof mt sf the onW reek 
of M an h at t an island Dm needed space Cor two of 
the largest railway terminal station* in sxlstsaos. at 
building within and upon them adequate train abed 

during the put yew The Pennsylvania Terminal is 
praottoally completed a* are also th* connecting ttp- 
aeli with New Jersey and Long Island. The present 
Indications are that this great work will be thrown 
open tor public use early in tbe summer of this yew 
Tbe work of excavation whloh had b**n temporarily 
all but suspended on the New York Central Terminal 
has been prosecuted with suoh vigor during 1001 that 
all but two tracks of the old train abed have hero re¬ 
moved and tbe rook excavated to about 45 feet below 
the street level It Is greatly to the credit of the 
engineers and contractor* that the gradual transfer 
of tracks from the old to th* new level has been made 
vKhcrat the slightest Interference with traffic Th* 
difficult!** of th* work make It likely that thro* yuan 
win clap** before It Is enttaely completed Tbs eaten 
Klvt rapid transit system known aa the Hudson Tun 
nets has now been opened for public service practically 
th Its entirety the downtown tunnels from Jersey City 
to Oortlandt Street having been put In servtaM during 
the year A franchise has been granted to tha com 
pony for an important extension from Sixth Avenue 
and 83rd Street to th* Grand Central Station This 
Important connection will enable passengers from New 
England to the Bouth and West to travel by rail from 
the Grand Central Station to the trank line terminal 
station* in Jeney City 

The close of the year witnesses the practical ootnple 
tlon of the Manhattan Suspension Bridge across th* 
Blast Rlvar whloh Is now spanned by four out of the five 
great long span bridge* of the world the fifth bettg 
the notable Forth Bridge In Boatload The Manhattan 
Bridge which la of the suspension type has th* lsrg 
est carrying capacity of any bridge tat the world pro¬ 
vision being made for four rapid transit track* tour 
surface tracks one 26-toot roadway and two 11 toot 
foutwalks The main span measure* 1470 feat and th* 
width of tbe suspended floor to 130 tort Its total oast 
is 630 000 000 A recent report by the engineer ap¬ 
pointed to examine into the question of the safety of 
the bridge pronounoed this great structure to bt 
thoroughly adequate to carry the loads Imposed Th* 
structural modifications recommended by the oommls 
slon which investigated tha Quesnsboro Cantilever 
Bridge over the East River with a view to decreasing 
the total dead and live load have been made and this 
■tructnre also may b* ragarded aa perfeotly sals for 
the modified loading adopted Th* commission of 
engineer* whloh have th* rodeelgnlng of th* Queheo 
Bridge In hand are still at work upon th* plans and 
ar yet no statemen t has been made either as to the 
character or capacity of the new bridge although w* 
understand that thsro la a possibility of the suspsn 
•Ion type being adopted in pra f e rscoe to the cantl 
lever—a wise substitution 

Naval and If littery. 

Progress during the put year in matters naval and 
military may be considered as decidedly satisfactory 
Several ships have been completed chief among whloh 
are the South Carolina and Michigan tha first 
all blg-gun battleships of our navy These vessels 
which are of If 000 tons displacement carry each tour 
4b-callb*r 13 lnoh guns The Michigan on Mr offi¬ 
cial trial maintained an average speed of 18 07 kaots. 
The Delaware and North Dakota dreadnoughts of 
30 000 tons displacement carrying each ten tt-lnoh 
46-oollbsr guns and fourteen 6-ineh guns have passed 
through their trials successfully the Delaware' 
driven hy reciprocating engine# averaging at full 
power a speed of 3144 knots gad the North Dakota 
driven hy Curtis turbines averaging 31 IS knots The 
North Dakota’ showed a higher water rote gad a 
tower coal consumption than the Delaware,’ and th* 
navel officials are particularly gratified at the upon- 
MAtethr low ootl mmmm&im of tht UiMto4rlTiD 
ship at orulsjngspdsd Oaf third pair of dreadnoughts 
the “Florida and tha “Utah, of 11336 teas displace- 
meet gad tbe same armameat ns the ’North Dakota,’ 
win be launched to tbe.iprtos of to# preaffit jnw 
and work Is about to be rowmewed tpm too** treat 
■Ups, tbe ArkflBsee’’a*’’WY<>tt 1 Bfl* , «M | 7*B* ***tve 
50-oaltber 13-tooh guns on • dl spto e dae et <f 3#j00 
tons Particularly gratltytag Am hero ths M*ed de¬ 
veloped hr our latest destroyer* at toe Beta' type, 
tbe noseer* byvtos evens*# 33 #7 to m gat Urn 
R*U ; H7B knots to tve Mg ever a mMffife# toll# 
TM veieefo of tola elaas «*» AM eatveffita bdate ef 


sws mrutiwiBSifr 

sped of 1# kM*M the mMm* sad tt 
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the KiStof bad as opportantty to mala * 20-tnils 
W to to* at there vaaaels, iMUw«u teatlfy to th* 
remarkable «n ut accuracy with which the craft 
wM u c cunm . Unques tionably submarine warfare 
has at Hat coma Into Its own, and la destined to be a 
potent faflueno* In deciding the tssae of future naval 
operations. lattioe masts have been fitted to all of 
our bartlrehlpe, and, as aftordlng a fire aontrol plat 
form, they have proved a decided success. The gun- 
fury of our navy continues to maintain Its high excel¬ 
lence, and our shooting la believed to be now second 
to none la the world. Mention should be made of a 
grea tly improved British torpedo, which has a diam¬ 
eter of II lochs* and Is credited with a speed of II 
hnots over a range of 7,000 yards. The Increasing ilM 
of battleships has raised the question of Increasing the 
else and draft of dry docks—a most serious considera¬ 
tion. During the year a contract was let for the large 
drydock at Pearl Harbor, Hawaii, and a new contract 
has also been let for the big drydock st the Brooklyn 
navy yard. New Tork. At the present time only our 
largest drydock* oould dost the new "Wyoming" over 
the sill at high water, and then with hut a alight mar¬ 
gin to spare. 

The new 13-lnoh 50-calIhar type gun, of the kind 
which la to he mounted In our 1*.000-ton ships, has 
shown. In the Proving Ground toots, an Initial velocity 
of 3,010 feet per second and a mussla energy of 81,500 
tone. Greatly exceeding this in power will be the sew 
14-tnch navy gun, recently completed at the Midvale 
Works, which will fire a 1400-pound projectile with a 
munis energy of 65.600 toon The new army 14-Inch 
gon will be less powerful, but Its accuracy Ufa will 
be greater It will bo capable of firing 350 rounds, ss 
against 80 to 100 rounds which Is the limit for the 
present high velocity lx-lnch army gun. A compari¬ 
son of the sea strength of the powers at the close of the 
past year places Orest Britain first, the United State* 
second, Germany third. Prance fourth, and Japan fifth 
When all ships now building are completed, Germany 
will bo second with 820.881 tone, and the United States 
third with 780,687 tons displacement. In dreadnoughts 
Gnat Britain stands first with seven completed, and 
nine building, Germany second with two completed, 
and nine building, and the United States third with 
two completed, and four under construction Of pre- 
dreadnought battleships carrying gnns of 11 Inch cali¬ 
ber or over, Great Britain baa forty nine, the United 
States, twenty-five, and Germany, fourteen. 

Merchant Marine. 

The deplorable decadence of our merchant marine 
has continued throughout the year, and we look In 
vain for any adequate evidence of the awakening of 
the nation to the seriousness of this pre-eminently na¬ 
tional question. As a measure of security and defense, 
the existence of an adequate number of merchant ships 
to serve as transports and colliers In time of war 1s 
vital to the efficiency Of our navy Although, during 
the world cruise of our fleet, the world looked on ap¬ 
provingly and applauded this evidence of material 
strength, the people who know—the naval boards of 
strategy and naval officers In general—must have 
smiled as they realised that, because of our want of 
transports and colliers, a voyage of this character 
would never be seriously contemplated by our naval 
board, and certainly never attempted. The signs of 
decadence of our merchant marine are so clearly writ¬ 
ten that be who runs may read. Within two years 
the number of American stearaen crossing the Pacific 
and capable of carrying the malls bee been reduced 
more than one-half. The year before last the Pest 
Offioe Department recommended, and the Senate 
peased a trill providing for a compensation of so much 
per mile to steamers running to South America, the 
Philippines, Japan, China, and Australia, but the 
measure failed to become law. It la eertaln that with¬ 
out such federal encouragement American steamship 
Unas will never be eetahllshed. and until the oonstmo¬ 
tion of mall steateers and freighters is encouraged, 
onr splendid navy will he robbed of It* efficiency end 
limited, at least la the opening month* of a war, to 
the defense of Its own ports. 

The past year win be notable hi the annals of trane- 
atlaaUe travel for tbs fact that a transatlantic liner 
mad* the passage for the first time at an avenge 
Speed of 36 knot# an hour. This wan accomplished 
Bit October, when the -Mauretania" covered the west¬ 
ward couree from land to land to 4 days, 10 hows, sad 
41 minutes, at an Wrsrsgs spesd of tfijM knots. Both 
.this vrerei and Lor sister, the “turitonla," are now 
<*®nH0 fi & fcnotn Matotned speed In avenge weather 
natf U% SMt -‘ftAw the quiet weather of the earn- 
mar atoaom ' ' Wort* ea tbo two anormona White Star 
m*. A* *nto*Cf and "Otmpk/’ has pfooe«W fas- „ 
«r- l>rifM)#>N«d tolatowtir to frame, and aha 

sattttt vtSste&ssi 

flLttft* beam. I*d,»ttttwm«* 
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substitution of foor-bladed propeller* of smallsr diam¬ 
eter for three-bladed propellers on the outer shafts of 
the Ouaarders has not only completely eliminated 
what vibration there was, but by Improving propeller 
efficiency has considerably increased the speed There 
Is no evidence that any company will attempt to rival 
these vessels to speed, and probably future develop¬ 
ment will be along the lines of the "Olympic" end 
“Titanic ” These moderate-speed vessels are to be 
driven by a combination of reciprocating engines and 
turbines, the reciprocating element being used In the 
higher ranges of expansion, In which It Is more eco¬ 
nomical than the turbine. In a recent trip to New 
Zealand a merchant vessel, the "Otskl,” fitted with 
engine* and turbines, made the same average speed 
as the sister ships "Oraii” and “Opawa," fitted with 
reciprocating engine* alone. Her coal consumption 
was 11 per cent less, and there was a reduction of 20 
per oent in the water consumption, all three ships 
baring the same boiler Installation To this combina¬ 
tion, when reversing, the turbine la cut out and the 
reciprocating engines are connected directly to the 
condenser Toward the close of the year two inter¬ 
esting devices, designed to reconcile the slow-speed 
demands of the propeller with the high-speed demands 
of the turbine, were made public. One, designed by 
Admiral Melville and Mr McAlplne, consists of a re¬ 
duction gear of the helical type Interposed between 
the turbine and propeller shift. The other, designed 
by a German engineer, employ* a form of hydraulic 
turbine transmission, to which the ratio of turbine 
speed to propeller speed can be varied Indefinitely 
For both device* a high efficiency rate is claimed The 
Curtis turbine, because of Its large diameter, and com¬ 
paratively low spoed of revolution, haa leaa trouble 
from propeller Inefficiency than the Parsons type The 
lose of the -Republic" early to the year gave dra¬ 
matic evidence of the value of wlrelea telegraphy as 
a safeguard to the safety of passengers and ships- It 
served also to draw attention to the question of bulk¬ 
head protection Theoretically, the "Republic" should 
have stayed afloat long enough to bo brought Into port 
It Is probable that she sank because of the gradual 
failure of her bulkheads, one by one On the other 
hand, the value of bulkhead protection waa proved by 
the fact that tho colliding ship, the "Florida,- with 
30 feet of her bow crushed In, was able to make port 
In safety An Important event for the navigator waa 
the launch of the magnetic survey yacht "Carnegie," 
Into the construction of which no steel, Iron, or other 
pngnetlc material entered She was built for the Car¬ 
negie Institution at Washington, and her surveys of 
the ocean will form part of a comprehnnelve survey of 
the whole world on land and sea for the determination 
of the exact local magnetic variation* of the compass 
An Interesting novelty in hnll construction was seen 
In the “MonUorla,” whose hull Is built with large cor 
rogations, the object of which la to Increase the longl 
tudlnal strength of the ship, without Increasing the 
weight The extra coet Is slight, and the carrying 
rapacity Is said to be Increased from three to four 
per coat 


The moat surprising fact In railroad development 
during 1808 was the continued and very considerable 
Increase In the else of passenger and freight locomo¬ 
tives. Bo marked has this been, that we have ceased 
to hear anything of late about tho "limits of site hav 
lng been surely reached." The adoption of the Mallet 
articulated system has made this Increase possible 
Two locomotives built by the Baldwin Company may 
bo quoted as instances of this construction. A freight 
looomotlve for the Mountain Division of the Southern 
Pacific Railway, built • few months ago, has 6,393 
square feet of heating surface, the engine weighs 213 
tons, end.the engine end tender together weigh Just 
under 300 tone. Toward the close of the year the same 
company built for the Atchison, Topeka A Santa Vt Rail¬ 
way a still larger locomotive, with 6,621 square feet of 
heating snrtoce %pd 1,745 square feet of superheating 
and reheating surface, the engine alone weighs 231 
tons, and the engine and tender together 350 tone. 
The most novsl and Important departure In the new 
passenger angina of the year la a huge Mallet 16- 
wheel looomotlve, with two hlgh-praesur* 24-lneh cyl¬ 
inders driving els coupled 78-Inch wheels, and two 
88-Inch low-pressure cylinders driving four ooupled 73- 
toeh wheels. The total heating surtooe 1* 4,756 square 
tost, and there are 1421 squire feet of superheating 
and rdhcatlng surface. The engine weighs 188 tens, 
and the engine and tender together 805 tons. Buoh 
an engine will he able to haul the exc eedi n gly heavy 
Americas exprea trains at a rate of speed eqnil to 
that of the lighter Bure yean trains Meet encouraging 
has been the great Improvement in the quality of steel 
retie delivered from the rail mills. Reports of the 
Puttie Berrios CommtoUou of New Tork State show 
that whereto during the winter of 1807-8 ther^ere 
RUT care* of ran fafture reported, daring the water 
fit m*4 the total number was tfitfi-e better show- 
fcfti, f# T lttri|g roc« for much further Improvement 


It Is encouraging, also, to net* a decrease In the num¬ 
ber of runway accidents, This la due In some meas¬ 
ure to the Increasing application of the block signaling 
system, which now, except tor a few short distances 
totaling about too miles, extends unbroken from the 
Atlantic to the Pacific coasts. Great activity la also 
being displayed In the development of various forms 
of automatic signaling, and particularly of that class 
of devices which acts directly on tho train, and pre¬ 
sents some vlsnal or audible signal In the engineer's 
cab A device of this character for automatically and 
gradually applying the air brakes was recently tested 
on the Brie tracks with excellent results In spite of 
the Several attempts to give It practical application, 
the monorail system la making but alow progress. The 
latest, and as far as experimental tests go the most 
promising, Is the Brennan gyroautli. railway, which 
It receiving support In Europe, notably from the offi¬ 
cial* of the British army The little experimental car 
exhibited In Urn spring of 1807 has been followed by a 
full-slied car, weighing 22 tons and carrying a load 
of 40 passengers, which has made successful trips on 
an experimental track. Tho present indications are 
that the system may find useful application on light 
railways, acting as feeders to the main steam or elec¬ 
tric lines. 

Astrssomy, Pbetegrapby, and Chemistry. 

Tho year 1808 la astronomically memorable for the 
return of Halley s famous comet. On September 11th 
last. Dr Max Wolf or Heidelberg discovered this his¬ 
toric wanderer upon one of his photographic plats* 
In almost the exact position which the calculations of 
Cowell and Orommelln called for—a foat which may be 
regarded as a triumph nr mathematical astronomy 
The comet will pass perihelion on April loth. and 
will be a conspicuous object In the western hr*Tins 
after sunset about thu middle of May, at which tiros 
the earth will pass through a portion of the comet's 
tall, and the comet Itself will oroa the suns disk. 
The reappearance Is therefore or exceptional Interest, 
because It will give astronomers an opportunity ot 
obtaining much valuable Information ss to the comet's 
structure 

The year was further BlgnalUed by the discovery of 
another comet by Mr Daniel or the Princeton Observa¬ 
tory—the third he now has to his credit 

On September 24th, 1808. an opposition or Mars 
occurred—the most favorable which astronomers can 
possibly have for another tirteon years On that date 
the planet waa distant 35,500,000 miles. Naturally, 
the old question of Martian habitability waa revived 
Prof Pickering, In order to settle It onee and for all, 
proposed a method of signaling by mirrors, and Prof 
Wood of Johns Hopkins University suggested a 
method of "winking" by means of black clothe on 
reels Neither astronomer probably believes In In¬ 
telligent life on Mars, but was actuated solely by a 
desire to close a wearisome, perennial debate The 
theory of habitability depends very largely upon the 
presence of water on Mar*. Dr Campbell, director of 
tho Lick Observatory, made a careful comparison last 
year of the spectra of the moon and Mars. He found 
that there was no appreciable difference between the 
two, from which he Infers that Mars must be prac¬ 
tically waterless and therefore as dead as the Moan. 
Mr Very, of Prof Lowell's staff, on the other hand, 
has arrived at a directly opposite conclusion. Bo tor* 
from being decided, the old question la therefore more 
alive than ever 

J'lure wore two ellipses of the Bun and two of the 
Moon The lunar eclipses were both total and oc¬ 
curred on June 3rd and November 261b. The eclipses 
of the Bun, occurring on Juno 27th and December 
121b, were respectively central and partial. 

Aa might bo expe< ted, the radio-at five elementa still 
continue to engage the attention of cbsmlsta. 
Although during the year 1909 no very dramatic dla- 
covery waa made, Ramsay, Soddy, and Deblerne 
made important announcements, sir William Ramsay 
sealed up some radium bromide In a bottle together 
with water, and obaerved the regular evolution of the 
gas (hydrogen and oxygen) at the rate of 30 ruble 
centimeters per week. After nine months this evolu¬ 
tion ceased almost entirely, from which Blr William 
Ramsay concluded that either the indium salt had lost 
Its oapacltv for decomposing the water or that the 
velocity cr the reverse action (the re-combination of 
oxygen and hydrogen to water) predominated over 
that of decomposition Theee result* are questioned 
by Deblerne, who decomposed water by the direct 
action of rays keeping the radium alt end the water 
In separate glass vessels Whichever chemist ulti¬ 
mately prove* to be right, the Investigation la interest¬ 
ing, because It Is the first attempt to apply practically 
the enormous store of energy which Is contained to 
radium and which may be gaged when It Is stated 
that, during disintegration, radium emits two and one- 
half million time* aa much host m an equal volume 
of hydrogen and oxygen combining erptaslvety to 
form water The work of Soddy for 1808 has atom* 
(Poseladed on pope S.) 
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greater lOtrittre changes thus promote!.* 

Obetrre sow tte portion ot Hayems statement wUth 


Oxygon la the life-maintaining km It la the moat ObMm bow tte portion Of Hnwi statement *1 
ium ful and the moat abundant of all the elementa u I hava ttallelsed. In point of fact area In dteMAO 

wc anil tall them Ita combination witb other sub- do not m w* ooold not, admin later oxygen para, b 

•lane*#—oxidation makes heat and that la why the over tte none la aflintntetsrtng boMa tba tnba In a 

aentlent body la generally wanner than the e Linos- m a nner bet we en the parted 11 pe that aom* admix! 

phere about It All animal and vegetable life depen da of air takas plaoea thia admixture la aaawvtlal tt 

tpon oxygen under tbe aun a benignant lnfloenoe tha oxygen la to ha raaplred at all Nor ten X, Hr 

Plante live out thla gaa which thna freed 
la raaplred In anlmnl life And by tha term 
respiration In the phyilologlcal aenae wa 
mean not only the aeries of acta known aa 
breathing I ut aleo that In respiration oxy 
gen Is carried frem the lungs by the blood, 
through the inlnuteat capillaries to the ut 
termost idle and tbe most microscopic tta- 
euce of the body giving to It strength and 
warmth and life 

In point or fart lift itaelf In our prese n t 
knowledge la lm our tvable without oxygen, 
which Is much more Important than food to 
th human economy Wlthont the Utter 
one may exist for months without the for 
mer one muet die within a few mlnutaa 
( onilder also metabolism Normal metabo¬ 
lism 1* the porfe t chemical transformation 
of oxygtn fluids and food stuffa Into 
healthy tissues Tbe process Is a never rest 
lng an ever changing one Respiration pro¬ 
vides tbe oxygen Ingestion provide! the 
fluids and the food ituffi And In that In 
flnltely lomplex laboratory the animal body 
these substances are combined In the con 
atant manufacture of froth cells -nd tissues 
to take the dace of those whl h are aa con 
stantly dying and being remoced by way of 
the lungs l arbon dioxide and watery 
vapor) and the ex retory organa 

We are thus able to aj pre late one of the 
moat valuable dicta of the eve lutlonlsU that 
normal living Is the right adjustment of 
Internal relations to external relations 
again whatever an < not if powci an oigan 
lam expei ds In auy shat e Is the correlate 
and equivalent of a power that was taken 
In from without In oir physical life—M 
also In o ir | sychl for that matter—we are 
absolutely dependent upon a wholesome en 

vlronmenl far wholesome existence and by . _ . . . . . __ 

far the most essential and the moat benefl- AffOratm WK nfW*nl[ WBA ftit'fumul after talaltag Uf|M- 
cent element which our environment affords OTTO ABB BUKA! XBXMT 

ns Is oxygen It U here very Important to 


mb ter *a» naagtomd m A xatural yn 
hava Italicised. In point of fact area in dtaeate we which tte be*y eatexrore to mm (bradfe* mtarqtal, 

> not m we ooold not, administer oxygen para, more- tha Idea was sil||iiMli1 to afcay uttUtrOf a tout it 

er tha none In admlnistertnc bolds tba tube in (Mb man til th* tempeHttare nf there paxl a -f ll tn fcafly 

saner between tbs parted lips that eoms admixture which are atected *y dteMa, tom aaUflUw tte teman 

1 air takM places this admtxtnre U sae cntlal if the orgnaUB ta Ms straggle agalaat tha aarttd proem 

rrgen U to to raplred at all Nor ten I. tar By ta fact, aa artificial heat «mt y u etoataMd hr tte 

fuslltar methods of treat meat white ten 
bmmtmvm from time Immemorial. How- 
enr, there was so far ae potebOUy of reafly 
penasaUng tha body with heat, aay effeota 
telag merely sup er fl etal remKlng at amt 
ta a general heattog of tte whole body, tte 
excm ot which ta known to he engtse- 
acted by abundant perspiration and txattoa 


i this oxygen part been always i 


leg locally favor temperatures of say 100 
degrees to 1M degrees T Is order thna to 
Increase blood circulation and to acooforato 
sad Intensify all thoaa vital prooesaee 
which are instrumental la Qafaat lag tte die* 
enoo Tte loea] heating ta sdfectsd by 
aeaaa of eleetrle currents 
Though almost any galvanle action ta 
attended by tte production of beet the 
amount of hast generated by ordinary cur¬ 
rents ta Insignificant Any attempt to pro¬ 
duce an appreciable beat ing effect by tbe 
application at electricity would further here 
been frustrated by tte smell amount of ae 
orgy supplied to tte humban body lu tbe 
form of ordinary currants while any really 
important Increase would have resulted In 
a violent stimulus of tbe nervous system 
and tbe electrolytioel destruction of tissues 
Intensities of CO to IN militantperaa thus 
constituted the extreme limit even In tte 
case of small current densities whereas 
twenty to fifty times ae moth current would 
hare been required for tte production of an 
adequate beating effect 
High frequency currents aa lately need In 
oouneatlon with wlreUea telegraphy afford 

current energy to tte body without aay risk 
of Injury In fact these currents perform 
vibrations of such rapidity aa to axosad tte 
limits of excitability of our nervous sye- 
The alternaUone In ourrent direction alio ex 



« of the efficacy of oxygen In 


h diseases aa pneumonia I have felt that pi 


s at elude any electrolytioal effect 


about one iarl of It with about four parts of nitrogen moapharl ale—the colder the better Its tonic proper Tbe ele< trlcal vibrations generally used are too 
(an Inert romionent) Oxygen I ure la Irritating and ties—has been as efficacious aa oxygen In cases m ta strongly damped to yield an appreciable effect Aa lu 

osnne a form of oxygen In which three atoms are l<vali Some physicians Indeed goeofsrutode- two communicating tube* a liquid removed from Ita 

considered to be condensed Into two—has In expert dare that the appearance of the oxygen tank connotes position of rent will oscillate to ererdoereaatug dls 

ments been found so caustic aa to produce pulmonary tbe beginning of the end for tha nnfortunate patient tonoea from Its position of real so electric waves 


ments been found so caustic aa to produce pulmonary tbe beginning of the end for tha ui 
It llammallons The safest and the only good and Nor does the oxygen tank supplli 
right form ot oxvgen Inhalation for normal creatures sick room contain pure oxygen 

Is In omblnatloo as It exists In the atmosphere for which supplies this gas for the sick room Informs me 

this Is (he form to which during many agea tbe race that their pnreet oxygen It to per cent the remainder 

has become adaptc d it Is possible that In other »ona being nitrogen that In half tte caaea physicians pre 

croal urcs respired oxygon under s different comblna tar and call for tanks containing oxygen compound 

tlon than that which now obtains but In those cons which Is made up of M per cent ox 

there were no h iman beings—only such creatures aa nitrous oxide (laughing gas) and 10 

Ichthyosauri and the dodo No we can live most ad I find It now very apropos to prose 
vantageously most wholes mely and with the best (Poncfwdcd oa pope j 

human results only In conformity 
with natural laws as wo find them, 
and with due reepet and regard to 
our environment 
There are however abnormal 
■tales of the human body In which 
oxygenation Is deficient by reason 
of disease processes and In these 
diseases It Is sought to administer 
oxygen In greater proportion than 
obtains In the ordinary atmoe 
phere We give it thus when oxy 
g nation of the blood Is Inlerfored 
with as In dyspnwa emthyaemn 
Mthna croup whooping cough aa- 
Ihyxta tuberculosis and pneumo¬ 
nia and when tbe oxygen propor¬ 
tion In the bitod Is i oor as In ane 
mla diabetes and chlorosis (the 
greet si knesa) Here Hayemsflnd 
lugs are l b Ik vc a iihorilatlre la 
such distaste as those just men 
Honed >ryg n mu- d uffA a defer- 
enact Quantity of air energises to 
s considerable Icgree tbe nutritive 
furs lions Increases the appetite 
slightly elevates tte temperature 
stimulates the cardiac movements 
and augments tte bodily weight 
the number of red blood cells ta In 
creased and their organic activity 

ta stimulated although thla aetloe u utetirn m — - imc 


[Inning of the end for tha unfortunate patient tonoea from its position of real so electric wares 

does the oxygen tank supplied for use In the starting from a spark gap become smaller and smeller 

oem contain pure oxygen One of tha Arms and only after an Interval about two hundred tlmea 

supplies this gss for the sick room Informs me as long as those vibrations will a new discharge take 

sir purest oxygen Is to per cent the remainder i lace and generate n new set of vibrations In order 

iltrogen that In half tbe caaea physicians pre to increase tte offset of these vibrations tte intervals 
I call for tanks containing oxygen compound should be reduced to about tte earns duration as tte 


it now very apropos to present certain physio- recently been generated for tl 


owns of highly sensitive apparatus 

A Berlin Arm tea reoantly eon 
■treated an outfit tor generating 
high frequency vibrations thas 
making beat penetration eeoaeelbie 
to medicine as a new tberapontle 
method 

The most important part of tte 
outfit, vta tte apparatus uasd to 
geaarete tte vtbrattau, mutate of 
two substantial oopper electrodes 
separated by a small dtetaare be¬ 
tween which tte electrical fita- 
ohsrges pass tax aa inninaefl cem* 

produced by tte high twisk* of u 
electrical geoereter eoaae cte d with 
tte alMtrode* and a vfjnatory es¬ 
cort ooanectecrkpds parallel with 
It and paastatlnx of a nsnrteanr 
gte a i#i@L eoil mS 
In series tke eoddeaoer ta efcttp* 
fftafrriy a* tte appenrtue ta to 
parted, ntette «tae h i r» > irMdji o» 
Bte toteotaatety, totefl tte stoma 
ot a mticr ex t u gnte a* ta a ft fc. 

««te «wor ii55*WT to a 

■ ".- ‘-ttodiftoklM 


u mAXAtYt m nwfiM mu> 
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•Tito IMA Mac spplled directly, tha vftretlomi 
— . ...*-« k*. tho MiMf circuit are At first raised 
^Sm- iTa re.re.UAt Urefcm, u rude 

tted Ay shusttag* (TWA the secondary 00IL The car 
n«t la sappUed by mesas ot «»duotore to the elec 
trod* ptaM. to be applied to the 
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_ The oowritloos rsqstred at first wete 

a straightaway Alcht of one kUeneter (0 611 mile) 
j 0 o (tralgbt Una. Os July 4th, 1908, Ur Glenn Our- 
tlaa carried off the Trophy by oorerini somewhat more 
than a mQe la the "June Bug ' In view ot the flights 
vhleh were then batwg made by French ATlatore the 
oondlUone ware changed tor 1909 to « kilometera 
(18)4 mllea) In a cloeed circuit, in other word* 6 



ana projsouii* “>"*• by a dou 
ble intern of hooka Darina the 
movement ot the aUdeo, the llfbt 
1« totocnatlcmilr cut off bf a •butter, so that the lnwe 
doea not appear on the ecreen nntU It hes become me 

^’nTtampe are relfrregulaUng and designed tor ten 
■Iona ot 7, 1*. and 99 volts The position of the arc 
U rlgororely tUed and the carbons are Inclined pro- 
dnctng the illumination The local length 

of the eondeaaare le about ( lnchee The projecting 
lena can he tocueed by a rack and pinion, 
and eovsre a ecreen I yarde eqnare at a 
dlttanoa ot 9 yards The meebanlem la 
operaUd by an electric motor of 1/40 horse- 
power, placed In the bate of the apparatus 
The apparatus la set Into operation by mov 
tag a single key and the projection ot pic 
tone then continues—or may oontlnue—as 
i«« l as the carbons last or about 8 hours 
.I Momg h the 100 slldee which the appara¬ 
tus aooocnmodatea are run off in from SO to 
46 mlnutee according to the speed to which 
the mechanism U adjusted. The automatic 
projector eases the expense ot an operator 
aad should interest all proprietors ot pro¬ 
jecting apparatus, and leoturara In gen 
oraL In the theater It will replace adver 
tkements painted on the curtain. In rail 
way stations It may be cm* loyed to show 
the scenery along the line, and In news¬ 
paper offices it will prove more useful and 
effective than arrtttan bulletins or project 
Ing lanterns of the ordinary type 


u automatic amiATOT 10 * nonoina ritroua. 


in . miles) more than required In the Inter 

national'contest for the Bennett Trophy Under the 
1009 raise the winner for any year Is the aviator who 
makes the longest and beet flight in a dosed circuit 
daring that year In 1909 Mr Curtiss wai the only 
competitor who came forward He easily compiled 
with the conditions and accordingly he must be re 
garded as the winner of the Trophy for the year 1909 


Tho year 1909 has closed with only 1 sin 
gle trial for the flciaimno awquoan Fly 
lag Machine Trophy That the publishers 
are disappointed in this lack ot interest in 
the sport goes without wring Up to the 
present time Mr CHenm Ourtlee to his 
credit, la the only American aviator who 
hM displayed an Interest In a prise which 
the publishers of this Journal donated at 
considerable expense tor the purpose of 
encouraging the development of an art 
which, thaaha to Langley, had its scien¬ 
tific metis In this country Were Curtiss 


why M a 


1 present himself M a 

__re at least three other 

AporMAa flyla#maehiae pilots In the Held 
With whets Mr Curries would surely hare 
coped with i i l re mm **• ocsdlriosa under 
wklok Mr Curries won the Trophy for the 
MjdM tf#a Mt year w by a* menu 

oMnWr The dssd of gm to thg A ero dub 

- . 7 TV----- --pal qempeti 

■ saly, with 
irimt the oobdtUoH «r- 
W odAteat were to* changed from 

Mo*ed>btrth<y0bldkedpiAO. 




Hla aohterement u remarkable, because he flew double 
the distance required In the Bennett (up Race 
The lack ot entries for competition during 1909 was 
certainly not doe to formidable conditions as the 
Aero Club, In establishing tho rules for the year en 
deavored to make them so easy that any aspiring ex 
perlmenter would feel that the Trophy would be well 
within hla reach The discouraging fact remains that 
during the past year la spite of the notable a hit-re 
men in of Curtin and the 
Wrighta very few new men 
have tomo Into tb Bold Re 
ports roach this ofllct from 
various parts of the country 
that machines are being built 
but successful flights are few and 
far between In France during 
the peat year tho aclenre of avl 
atlon has advanced by leap* and 
bounds as was witnessed by the 
successful flights at Rhelros and 
Juvlsy and by tho almost dtlly 
reports ot successful trials of 
new machines or long cross 
country flights by well known 
aviators There are fortunately 
a number of men In various 
parts ot the country who are 
making serious experiments 
and It la to be hoped that great 
strides will be made during the 
year 1910 and that the rorapetl 
lion for the Trophy will bring 
Into tho Held a large number of 
new experimenters 

Possibly the present lack of 
progress Is due to the fact that 
In America at least the aero 
plane is not as vet what may be 1 ailed a ommtrtial 
product It was not until tho automobile bad become 
a serious competitor or the horse drawn vihlele that 
tho Bennett and Vanderbilt cups and other automobile 
taring trophies were earnestly comp ted for Perhaps 
the history of aeronautic sport may be the same and 
that when aeroplane 1 are manufactured wholesale 
the flying machine will hold a reeognlred position 
In the sport of the country In France 
we believe there are no less than a doxen 
establishments actively engaged in the mak 
ing and selling of aeroplanes This placing 
of the flying machine upon a commercial 
footing undoubtedly has played Its part in 
popnlarlrlng the monoplane and the biplane 
among Frenchmen For all that however 
there must have been popular enthusiasm 
before the Industry could have boon started 
—an Incentive which was not that of mak 
ing money We hois that In 1910 Mr Cur 
tins will again be a competitor that be will 
pit himself against men who are worthy of 
his steel and that a contest will be. Inaugu 
rated which will arouse in this tountry 
something like tho enthusiasm wblth was 
evinced at Rbelms 

The conditions which will govern the ton 
tests for the rup In 1910 will be announced 
later They will be so drawn as to keep 
pate with the progress made last year 


A tablo prepared for the Areblv fOr Bison 
bahnweaen states that at the commence 
ment of 1908 the total railway mileage of 
the whole world was 594 842 miles dlvldtd 
as follows Amcrita 102 928 Europe 199 
cMO Asia 66 284 Africa 18 618 and Austra 
11a 17 766 The rost of construction per 
mile has betn highest In Great Britain and 
Ireland where it averaged 8271 000 per mile 
In Belgium the cost was 8172 900 France 
8132 000 Germany 8108 800 Italv $12 100 
Russia 879 600 per mile In the United 
States the average cost has been (IS 800 In 
Canada $r8 000 In Ntw Zealand 860 300 
and In Queensland Australia It Is ss low as 
834 200_ _ _ 

Tht boring conducted by the Prussian 
Department of Mine* at Irurbow In Blleeta 
had to bo discontinued recently u] on reath 
Ing a depth of . -40 meters In view of the 
fait that the rost of drilling at this depth 
In hard sandstone was out of proportion to 
the obtainable results Like the boring at 
Pannuhowltx in Slleala whlth bad to bt 
abandoned at a depth of 2 003 tnetere ou at 
count of the drills breaking the Csurhow 
boring was undertaken for silnntlflt put 
poses only since mining operations are of 
eooree entirely impossible at this depth, 












16,000 kilowatt* by tatorpoatag a Cart!* twttae te 


two mllllgramm™ of helium annually from over a mll- 
liou kilogramme* of uranium. 

In photography wa And an interesting attempt to 
present moving picture* In colon by several In Ten tor* 
—Barrlcelll, Frlese-Oreene, and Urban and Smith. 
Curiously enough, all three Invention* 
the same principle of bo rapidly presenting 
colored red, yellow, and blue that tbe eye bas no umo 
to notice tbe successive presentations, and therefor* 
combines them Into one picture In the same field 
or cbronopbotography must be mentioned the Im¬ 
portant application of tho moving picture machine to 
the ultra microscope by Dr Comandon, an application 
somewhat similar In principle to the combination of 
the ordinary mlcroecope and klnetoacope made by Dr 
Robert K Watklne of this city over ten yeara ago 
Comandon’s Invention promisee to be of considerable 
educational value In actually enabling ua to see the 
straggles of our blood corpuscle* with their mloroblo 


In view of tho great advance In It* efficiency, the 
tungsten lamp Is entitled to be considered the most 
notable Improvement of the year in the Held of electric¬ 
ity Mention should be made, however of the important 
hydraullc-etat trlr plant In Norway for reducing nltro- 
gon from the air, which la being eo surresafully oper¬ 
ated that Ita product In being sold In succeseful com 
petition with the supply from Chill Also the calcium 
cyanamlde fertiliser process, hitherto In the experi¬ 
mental stage, bas, during the yesr, been demonstrated 
to be commercially practicable The Belln telephoto- 
graphic process bas been further improved, and In 
January of last year the now apparatus was success¬ 
fully used between Parts tnd Lyon*. The process or 
transmission Is based upon the fact that a photo¬ 
graphic plate in blchromatud gelatin presents a series 
of elevations and doproaslon*. advantage of which Is 
taken for producing, by a tracing point, oscillating 
movements, and fluctuations In the transmission cur¬ 
rent. Do Foreet has Improved on his system of wire¬ 
less telephony as used upon our battleships during the 
world cruise, and a number of alatlona havo been put 
In operation on the Great iJtkos for communication 
with steamships. Communication haa been established 
over the ninety mil™ separating Chicago from MU 
waukee, and steamers have been In touch with the 
shore from a distance of forty five miles Gabct In 
France has achieved some auerrae In the steering of a 
If) foot torpedo by the wireless method previously 
tested by Tesla In this country and Armstrong In Eng¬ 
land The torpedo Is driven by an Internal-combus¬ 
tion motor, and Immediately bach of the explosive 
head la a compartment containing the wireless-con¬ 
trolled Instruments It Is claimed that the control Is 
effective up to live or six miles. Tn recent tests the 
motor wa* started and stopped at will and the rudder 
was successfully operated from a small boat at a dis¬ 
tance of a little over 100 yard*. Mention should also 
be made of experimental wireless rommunlratlons 
with s balloon, made by tho United States Army Signal 
Corps by means of a 100-foot phosphor-bronse wire 
suapended below a balloon 1.000 feet In the air Com¬ 
munication wa* kept up from the Washington station 
until the balloon was about six miles distant, and 
messages were received from Annapolis over distance* 
of from twenty to ten miles 
The application of electric traction to nteam rail¬ 
road* contlnnps to show gratifying results. Although no 
figures have been made public as to Its economy, the 
olectrlral operation of the suburban tracks and termi¬ 
nals of the New "York Central and New Haven line* 
ha* been carried on throughout the year with un¬ 
broken success The New York Central oloetrto sone 
In being extended to White Plains, tnd th* New Haven 
Company are building a mile of experimental over 
heed line beyond Stamford, preparatory to the exton- 
alon of tho system to New Haven The latter com¬ 
pany have also ordered two experimental freight loco¬ 
motives, and It la the Intention to operate the whole 
line from New York to New Haven, a dlstanoe of 
nearly eighty mil**, with electric traction both far 
freight and passenger service The Pennsylvania Rail¬ 
road Company are having fifty locomotives of 4,000 
maximum horsepower built for the operation of their 
tunnel* and terminals in New York city An Impor¬ 
tant Improvement In these engines Is the removal of 
the motor from the axle and placing It above th* 
frame, with a view to raising the oenter of gravity and 
reducing the stress™ on the track and roadbed. Men¬ 
tion should be made here of a most Important enlarge, 
went of the rapacity of central power station* by the 
Introduction of tow-pre«raro turbines between the low- 
pressure cylinder* and the condenser*, In such power 
alatlona aa are now operated by reciprocating engine*. 
In tbe 51th Btrert power station of th* New York aub- 
ways tha maximum output of 8 000 kilowatts of the 
Mg crose-oompound entire* has b 


Great as was the advance nude la aeronaut!*- dur¬ 
ing 1808. tt wa* tar surpassed by th* extraordinary 
development* of the pest year, and whan (he history 
of this new art comes to be written, th* s en sat i o n al 
performances at the Rbelm* meet, and subsequently, 
will be referred to as marking the era of practical and 
thoroughly controlled human flight with th* heavier- 
than-air machine. On July 80th, Orville Wright com¬ 
pleted the government teat* at Fort Myer by flying 
for ten mils* across country at an average speed of 
4158 mile* per hour with a passenger aboard, having 
previously mad* a flight with a passenger over a 
closed circuit which lasted on* hour and twelve 
minute*. The government purchased the ma¬ 
chine at the contract price of 150.000 What 
was probably the most populsr performance of 
the year occurred on July SBth, when Bleriot mad* 
Us successful 81-mlle flight across th* English Chan¬ 
nel. At the greet Rhelma meet, which opened on Au¬ 
gust 22nd, no lees than 38 aeroplanes were entsTed, of 
which 86 made sucoeseful flight, there being about an 
equal number of biplanes and monoplanes represented. 
Here the public witnessed tbe astonishing sight of a* 
many as half a doxen aeroplane* In the air at one time, 
the pilots of which showed perfect control of their ma¬ 
chines In the gusty winds that prevailed Both Bleriot 
and Curtiss proved how near tbe aeroplane had came 
to reaching the 60-miloan-hour mark, the former win¬ 
ning the 6 21-mlle race at a speed of 47 78 mile* per 
hour, and Curtiss bringing homo to America the Inter¬ 
national Cup by covering 12 42 mile* at * speed of 
47 01 miles per hour That th* aeroplane possesses 
endurance as well as speed was proved by Farman, 
who won the Inng-dlstance race with a record of 11L88 
miles covered In 3 hours, 4 minutes, 55 2/6 seconds. 
Subsequently to the meet, Farman, on November 8rd, 
■t Mourmelon, France, made a bold bid for th* Mlrhe- 
lln Prise, held by the Wright brothers, by covering 
144 rallre in 4 hours, 17 minutes, and 52 seeonds, and 
since, at the present writing, there ts no Indication 
that the Wrights will mako an effort to retain the cup. 
It must perforce be returned to Franc* During the 
Hudson Fulton Celebration In New York, Wilbur 
Wright proved bis faith In the reliability of his ma¬ 
chine by flying from Governor's Island up tha Hudson 
River to Grant’s Tomb and back again. Early In Octo¬ 
ber Orville Wright In an exhibition at Potedam, Ger¬ 
many, rose to the unprecedented height of over 1,800 
feet, a feat which haa stnc* been approximated by 
Count de Lambert, Prillhan, and Latham. Count do 
Lambert's lofty ascension occurred during a flight 
from Jurlssy to Parts and back, a dlstanoe of 80 miles, 
during which he flew above the Eiffel Tower An en¬ 
couraging fact, pointing to tbe more complete mastery 
of flight. Is the Increased assurance with which avi¬ 
ators are now making their flights under unfavorable 
weather condition* Instance! of this occurred both 
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For trtrts* a limit of 40 to 50 bots+ pow ee teM 
to mast tha ragsinmanta of the trarag* puroh re er 
Tbs principal devstoptmaat h*a b*** fa th* Inorearin# 
popularity of tbs fa WT ftreisfl ear of» laii sop o wW " , 
and Ufa now pomtbfa to pronto a freyUndsr machine 
embodying all Ut* eowtod feature* of long wheel Inns, 
light weight, and generally smart appsaraao*. far 
prices varying boa 1750 to (1.M0. Tha toagdtotano* 
races have waned In popularity, and such raring a Is 
now done t* cengned largely to contests betwesn stock 
can cm Inclosed tracks. For tall detail* of the work 
of the post year reference is made to oar forthcoming 
Special Automobile Number, which win handle the 
sabject In It* usual comprehensive manner. Th# 
power boat, propelled by tha tnternal-oombueUon mo¬ 
tor, la enjoying such taeweatng popularity, that It 
bids fair to reduce the sailing yacht to an entirely 


be mad* of a very creditable experiment made by Mr. 
H. L. Aldrich of International Marino Engineering, 
who equipped a 46-foot boat with a 85-horaepOW*r 4- 
cylinder producer-gas engine. Extensive ornletng dur¬ 
ing th* past summer proved that tha boot oan cover 
over 800 mtko at an avenge speed of 8 to 9 mile* an 
hour on one ton of pea anthracite coal—a truly re¬ 
markable performance. The hydroplane motor boat, of 
which we beard so much two or three yean ago, seems 
remain what It has always been, tn on- 


against the high-powered boat of standard practice. 
The fastest record of tho year, and a world record, 
was established by a e00-bor*e-power English boat 
40.1 feet tn length with two ltcyltader Wolseley «n- 
glnee, which won tbe principal race at Monaco last 
year over a 8214 mile courea at an average speed Of 
8916 mile* per hoar 


_t the 1 

latham passed sucreasfnlly through heavy thunder 
squalls and also drove his machine around a rloeed 
rlrrult In the face of a wind which wa* heavy enough 
*1 times to bring him almost to a standstill Taken 
altogether. It must be admitted that the honors of the 
year are about equally divided between tbe monoplane 
and the biplane. Future developments will be In the 
direction of Improved device* for starting and alight¬ 
ing, and the Introduction of some form of device for 
securing automatic stability. A most enoonraging fea¬ 
ture Is the great reduction which had been made In 
th* weight of tbe aeroplane. Curtiss's machine weigh¬ 
ing over 450 pounds and Ban to* Dumont’s little 'De¬ 
moiselle," which Is credited with a speed of over 60 
mile* an boar, weighing, without the aviator, only 150 
pounds. On July 17th, 1809. Glenn H Curtiss, by cover¬ 
ing more than th* ne c ess a ry 1514 mile* In a closed 
circuit, won the Setsirriric Axcsaxcax trophy for the 
second time, his flrst success being scored In 1901. It 
is s strange anomaly that there should have been but 
a single competitor In the country which gave birth to 
th* sueeeasful aeroplane. 

In Its own field th* dirigible baa made proport tonal 
profit** both In speed and tn endurance. Count Bop- 
Delta with his powerful dirigible -Zeppelin III" Is ta» 
ahead of all competitor*; and hla Journey from Fried- 
richshafen to Berlin and hack, a total distance of M0 
miles, via a fine performance, *»« wdounda to tho 
evertaritag credit of th* veteran tavantor. Other long¬ 
distance journeys accomplished by Zeppelin during tho 
year ware a trip from Fried r i ch s h o fsm to Munich, a 
distance of 108 miles, t*4H hours, mad* artth “tspp*- 
Ita L" tnd s Journey of 1*0 taOa* ta 4 hows, dtrrtaf 
which tha great dlrtgttfa carried no Ism than M BMW. 


Deputy Consul-General Simon W Hsnaner reports 
from Frankfort that a limited stock company has 
been formed In Berlin by leading German Industrial 
concerns tor tbe purpose of manufacturing dying ma¬ 
chine* of the Wright system. 

Wilbur and Orville Wright have given the new 
company, whose firm name 1* Flugmaschlne Wright, 
0. m. b. H, the right to work all their patent*, 
models, etc, for making aeroplanes In Germany Tho 
new company haa a working capital of 500,000 marks 
(1119,300), its principal participant* are Krupp 
Company, of Essen; A. Borslg Machine and 
Looomotlve Works, Hugo 3ttnnoa, coal and Iron 
operator, Delbrueck, Leo 41 Co, hankers. Ludwig 
Loewe k Co. machine, arms, and tool manufacturers; 
Aerial Vehicle Company, Motor Air Locomotion Ex¬ 
perimental Company, the General Electric Company, 
of Berlin, the Electro Chemical Company, or Bitten 
feld. Capt von Kehlev will be the managing director 
of the new company. 

The AfUllei n«Usi at l« U nis, 

America’s first aviation meet will be held at ton 
Angelet, CaL, from January 10th to 80tb Inclusive. 
Announcement has been made that prise* to the 
amount of 145,000 will be available for aeroplane con¬ 
tests, 922,500 for a long-distance balloon race, and 
818,100 for dirigible balloon contest* Full particulars 
are not yet at hand, hot wo understand the aeroplane 
events will be for height, speed, and endurance. Paul- 
han, the record-breaking French aviator, Is bringing 
over two Bleriot monoplane* and two Farman bi¬ 
plane*, and Messrs. Charias F. Willard and Glenn a 
OnrtlM are to make flights with tbe Aeronautic So¬ 
ciety’s biplane and on* of Curtiss’s latest maohlMn 
respectively Roy Knabenshue, Linoota Beacby, and 
other airship operators will compete In the dirigible 
contests. The meet has been sanctioned by the Aero 
dub of America. It offer* tbe first opportunity Ameri¬ 
cans have had to see aeroplane contests and real flytag 
by heavier-than-air machine*. 


On New Year’s ere tbe American Motor Oar Mam- 
faeturera* Areodatfan win open U* annual autdmoMI* 
show at th* Grand Centra! Palaoa ta Now York city. 
TUI* show of the “tmltoereed" manufacturers wUl Mat 
a week. There are 185 exhtbttore, and tho total taM* 
of tho exhibits to ta th* Mlghborhood of 9UM.0ML 
Nwrty 1M exhibitor* et oesnplste rahtefas bare Maos, 
whO* the exhibitor* of parts and aandtUs an more 


Bqtan Garden from tannery tth to 15th. tha to** 

“ ‘ of th* ■ -- ' 


The automobile has re a ch sd such a stags of psrfafr 
Uoa that the rieord of Im p rots ta an t to ooaBaod en¬ 
tirely to matters of detafl-ao striking norelflss hare 


it is aow butt almost sxstastrety far iwetag perpoasa. gtrea 



ho gypodtatfa m? 



9 


' AvtoSsr MSMl ! 

Altar Mantes bow ta fly a Ourtlas biplane u>4 mnk- 
im. apvml awsllont flights at Hnunonteport, N. T„ 
t tax** <rf which lasted U minutes, Oharias K. 


Scientific American 

ttcrrocpmtilroce* 


rsoeatty. m detailed below ta our correspondent The 
be b using to the tame one that Ur CnrUca 
need at Oovernort Island, New York, when he at¬ 
tempted to fly there daring the Hudeon-Fulton celebra¬ 
tion- It ll fitted with a J5-bone-power 4-cyllndtr 
watar-oooled motor, and the planes bare a S 0-foot 
spread. The machine weighs some MO pounds. 

lbs first flight at 8L Joseph was made on Sunday, 
Decembe r 11th, over a circular course above the troaen 
eortaoe of Lake Contrary After two straightaway 
flights of a half kilometer against the wind and a 
kilometer with the wind In order to test the motor, 
the biplane ascended In a enow storm so Intense as 
to be blinding to the spectators. The velocity of the 
wind exceeded 90 miles per hour A sinuous height 
of 40 feet was maintained throughout the one and a 
half times around the course—five miles—except when 
nearing the Casino, a summer opera hones that Jute 
out into the lake. This forme the "aeroplane grave¬ 
yard” of the course. On Tuesday, December 14th, a 
trial In the field inside the race track waa made The 
wind was blowing a gale of 30 miles an hour estimated 
velocity A start waa made over Ice. snow, end weeds 
of the Infield. The machine got off the ground under 
theca advene conditions, but made a 100-foot flight 
only. A new carbureter had been put on the engine 
and a 4-bladed propeller substituted for the Abladed 
one. A bad spark plug gave trouble throughout the 
day. Later the machine waa wheeled to the lake, and 
a atari made from the Ice. The aviator feared the 
demollshment of the machine, and held close to the 
surface A piercing northwest wind ewept the Ice, 
and during the two flights a speed of 63 miles 
per hour was made with the wind while flying near 
the west shore The timing was done by Mr J H 
measured by your corre- 


Wedneeday waa a day of failure, owing to motor 
trouble end unfavorable winds, until a late hour In 
the afternoon, when two trials were made over the 
Held within the race track. The first was a very 
short flight, and the second resulted in breaking two 
support braces of the borlxontal rudder The manager 
of the fllghta appointed by the Retail Merchants' Asso¬ 
ciation insisted that the starts be made from the Held 
within the nee track This was an undulating sur- 
fsoe covered with Ice and enow, and only 1,160 feet 
long. 

On Thursday, after the 9-bladed propeller had been 
replaced and the old carbureter reinstalled, the ma¬ 
chine waa taken to the lake once more A stiff north 
went gale delayed flight until late in the afternoon 
Two flights, or rather a series of short flights, were 
made. A circuit of the course was accomplished with 
numerous touches. Only three cylinders were Bring 
part of the time, and at these Intervals the machine 
touched the loe The motor Anally failed altogether, 
and the machine waa stopped so suddenly by the ap¬ 
plication of the brake that It skidded completely 
around on the Ice This resulted In breaking the ce¬ 
ment of the tires and almost ripping them 08 Later, 
when the second flight began, after covering 600 rest 
the motor started missing, and while passing through 
a snow drift two tires were thrown, looking one wheel, 
but notwithstanding this, the machine again rose and 


r 18th, was discon¬ 
tinued owing to inability to see, the fast-falling snow 
having formed loe upon the aviator's goggles. This 
e In private, and waa not witnessed by 


it and beet flight at 8t Joseph. He circled 
above Lake Contrary for twelve minutes. The flight 
waa witnessed by 600 Interested spectators 


To the Editor of the B 
Following closely on the heels of the article 
BctxHTtnc Americas firing the new U 
"North Dakota” the proud title of "Fastest Dread¬ 
nought Afloat,” there appears In the columns of a 
Canadian publication of the first class a statement to 
the effect that British "Dreadnoughts” are known to 
make an average of over 33 knots an hour, while the 
maximum average made by the "North Dakota' la 
below 23 knots an hour 

If the exact figures relating to Orest Britain's naval 
affairs are not very generally known, may It not be 
that she, perhaps more wisely, prefers not to publish 
to the world her naval secrets, while Americana, In 
Jus tillable pride over their achievements, are making 
Ill-advised haste to claim the first place in the prog¬ 
ress of naval science. We have a right to expect the 
perfection of accuracy to all matters treated of In 
the pages of the Bcnanrio American M W 

Stanstead, Quebec. 

[The “Dreadnoughts" referred to as making over 
83 knots are probably the cruiser Dreadnoughts of the 
“Invincible” type Tbe "North Dakota” la of another 
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To the Editor of the Bcmimnn Amesican 
I take much pleasure In reading your paper, and be¬ 
ing a railroad man, was especially interested In the 
article describing tbe monorail car I have seen the 
gyroscope principle, for balancing such a tar, dis¬ 
cussed numerous time*, but there Is one point regard 
lng gyroscopes which I have never seen mentioned In 
connection with this scheme. 

It may not be of much Importance, but it Is never¬ 
theless interesting, to note that a gyroscope does not 
retain Its balance relative to the earth, but relative 
to a Used point In space In other wordi, it would 
appear that on a “mono-railroad" running north and 
south a car would be tilted to the west at the rate 
of fifteen degrees per hour, or one degree every four 
minutes, due to the rotation of the earth 
Of course, this Is not fast enough to Inconvenience 
anything, and perhaps Mr Brennan has provided a 
way to ovorcome this difflrulty, but If not, It would 
be Interesting to hear what other* have to my in 
regard to this. 

At any rate, a solution of this problem would be 
more Interesting and of more practical benefit than 
the computation of our ancestors For tbe monnrall 
appears like a great Improvement over the double-rail 
system for economical and rapid transportation In 
fact, for light, high-speed passenger and express traf¬ 
fic, It would seem aa If there U a great future In 
atore for the monorail T K Bakes. 

1-ackwood, Ohio. 


By taking a UMs trouble, when a paper first com** 
to hand, It may ta preser ve d to form a permanent and 
valuable addition to tbe reading matter with which 
everyoa* should ta supplied, w* furnish a neat and 
attractive doth board Under, which will ta amt by 
taffl. prepaid, fbr 11*0. It has good strong cover*, 
oA wtt$ the asms Bergimnc Amesican or Bcmrano 
Amwdcan lutouafan* hi stamped In gold, and moans 
hr which the numbers may be securely bald us in a 
bound book, tm UMer may thus ta mad* serrio*- 
atio cor oetartii year*, and when the tocoeaslv* vd- 
tnta*. so they -are aetapJetod, are bound la permanent 
forih. tta subscriber oWastAly flads ktaaell, tor a 
■todUMtU wot. ta poMM W a n of S'moot valuable adT 
tfc* to uay hitofr. dtoteosinr a wife variety of « 

wsS&Jssstsi -■* m 

_,^pta4Ma^re*icnn .taye /iw ffpvre, _ 


ta located at different advantageous potato, and ter¬ 
minate in rooms In the mines or alcoves cut at the 
■Idee of entries ta such a location as to not Interfere 
with their dally use tilings made of chains, fonr 
chains, 30 feet long, spaced equally around a circle 
the else of the hole, and attached to an Iran ring or 
spider at their upper ends, five small ilrmlsr plat¬ 
forms of strong wire mesh, spaced six feet apart, in 
side these chains, would make what could be termed 
a five-storied elevator cage that would haul five men 
or ten boys dp at a trip. 

Buch a cage could bo galvanised for durability, 
would be strong, and not weigh over ICO pounds. 
There could ta handholds placed under each platform 
for the men to grasp to steady themselves These 
cages would collapse when they would strike the bot¬ 
tom and could bo quickly loaded, a man stepping on 
to each platform as It would be slowly raised, and 
when loaded, could be quickly hoisted to the surface 
A perhaps better cage could be made of strong wire 
mesh, platforms and all but would have to be made 
to descend Into a sump drilled deeper jhan the bot¬ 
tom of the mine, so that it could be loaded aa It was 
raised. 

The hoisting drum on the surface could be operated 
by steam, air, electric, or even horse power The lat¬ 
ter would have been Invaluable at Cherry, III, aa 
there would have been ample time to' even a alow- 
operating apparatus to have saved all able to get to 
It, but an electrically-driven holster would be prefer¬ 
able to any other Wire* from the power bouse could 
be run to earh holster, and proper Inspection would 
Insure the apparatus to be In working order, If It 
should be needed 

Air could be blown down these holes for the supply 
of the men at the bottom, even If the <ages were being 
used, the wire mesh construction of them allowing Us 
passage Water, food, oil for light, etc. could be sent 
down through the boles, and evon doctors with modi 

The holes oould be left open at all time* for venti¬ 
lation. but If stub would Interfere with the working 
of the fan currents and other ventilation systems of 
mines, the hole* could be kept closed at the top by a 
proper batten If waler from the wella would drip 
down and Interfere with the working of mines, tbe 
boles could be plugged at the bottom by means of an 
oil well packer or similar devlie which, while per¬ 
fectly water tight, can be quickly removed, leaving 
the hole clear 

I can see no reason why this plan of rescue In cases 
of mine disasters would not bo entirely practicable 
and effective, oven In mines of one thousand or more 
feet in depth. Riiwamd Rosts 

Indiana, Pa. 


To the Editor of the Scixicrmo Amesican 

1 noticed In a recent Issue of yonr valuable Journal 
a suggestion for the better safeguarding of tbe Uvea 
of coal miners. As this suggestion was on the lines 
of Ideal that I have for some time entertained. I would 
like to amend your suggestion by an addition 
I believe that stations of refuge, provided with fire 
and gas-proof doors, should be established In various 
places In coal mines, and that these stations be pro¬ 
vided with two tube* or casing* driven from the sur¬ 
face by well-driving machinery This would allow an 
air, food, and water supply to be maintained Indefi¬ 
nitely, whether or not it should be necessary to seal 
tbe mine for the pnrpoee of extinguishing fires Of 
course. It would be neceeeary to equip each of these 
stations with telephone and possibly lighting facili¬ 
ties, and of conree, with facilities for forcing air Into 
one of the pipes. 

I am assuming, without having made figures on the 
proposition, that sufficient air to supply a consider¬ 
able number of men oould be forced through a six-inch 
tube by sufficient pressure. 

I belter* It should bt compulsory that mine opera¬ 
tors should provide some stations which would prevent 
such appalling calamities as the recent one at Cherry, 
RL, and with this or some similar plan tta cost would 
ta to slight that it would ta practicable to carry tta 
same Into effect. Alcx. T Bsown 

N. Y 


An Illustrated description or tbe large double-deck 
bridge whlib has bran constructed over tbe River 
Wear to accommodate both railroad and highroad 
traffic 1 b published In the currant Sitpfijeufvt, No. 
1774 “A Log Box and How to Make 11" Is the title 
or an article which will undoubtedly be read with 
Intereat by amateur mechanics, lip to a few years 
ago water powers were easily bought for a song Now¬ 
adays they have bo definite a value that the matter 
of ascertaining their actual horse-power Is of consider¬ 
able Importance Mr W T Hyan explains bow tbls 
calculation Is made Robert M Strong's excellent com¬ 
parison of gasoline and alcohol engine* Is continued 
Tbe comet families of Saturn Uranus and Neptune 
are discussed by H C Wilson. L. H Baekeland de¬ 
scribe* the use of his newly Invented substance "bake- 
llte” for electrical and chomlral purposes The klneto- 
scope has entered a new field It now shows us moving 
pictures of a world which Is invisible to the naked 
eys and revealed only by tbe ultra microscope, all of 
which Is explained In tbe current Supplement James 
Scott writes on microscopic tree fungi The efficiency 
of modern aeroplanes Is discussed by O Gamier on 
tbe basis of the results obtained at Rbelmn 


To the Editor Of the 8cmerino 
As a further safety precaution in the operation of 
mines, I would suggest the drilling of large holes, as 
many as may ta neceeeary, from the surface to the 
main arteries of the workings, up through which, In 
eases of d barter such as tbe recent one at Cherry, HI, 
BN could ta drawn to safety, Seventeen-Inch holes 
are sow quite common ta tta oil country, and 
tam oould ta drilled U 


In an article on page 463 of the Si iKicnno Amesican 
of December 18tb, 1909 It U stated that by tbe Inter¬ 
position of a turbine between the low-pressure cylin¬ 
ders and the condenser of the cross-compound recipro¬ 
cating engines in tbe 69th Street power station an ad¬ 
ditional 8,000 horso-power was secured The item 
should have read an additional 8,000 kilowatts. The 
maximum economical output of these engines Is now 
8,000 kilowatts developed In the reciprocating element 
and an additional 8,000 kilowatts In the turbine mak¬ 
ing a total of 16,000 kilowatts or any about 22,000 horse¬ 
power for the whole engine 


The Municipal Art Comm lesion of New York has 
just published a catalogue of (bn works or art belong¬ 
ing to tta city of New York 11 Is a book of 240 pagan, 
and contains more than 100 iilustratlona reproduo In* 
tta works of art scattered around tta city 
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THl OIUI IT UUA19 1 

Th 41 Bernard Hoaplce atanda 
abo p the level of the aea on a mountain 
forma tne of the principal highways I 
laid and Italy 0?e,r 20 000 per 
aona noaa thla road (very year 
ud an nearly two thirls of thla 
nun Ur a comi llsh the Journey In 
widtr the monka and dogs of the 

I si lee whoao mlHSlen It la to aid 

II p-w trnv lcra n ay lie aald to be 

aionalbl for many liven (very 

I h host 1 on lalin t( b one 
f II oldest Inal It ill ns li I uiope 
It a as f und d aa far la k aa 862 
by II mnrd do Munthon for thn 
lenefll if plUfilma Journeying to 
Rome For ruBny yean aft( r it waa 
first erected It was subjected to fre 
qu<nt attacks by lands of mountain 
robbers Often tli brav monka 
win for ed to barrlcad themselves 
In their stionghold n III stress of 
weal he r drove tl i 1 siege rs away 
Once the host I et u> leslroyed by 
Are Hr Kaiol on was re etved 
whon h took I l*e anny oeer the 
Alpa le In Italy In the skiing of 180) 

His forr s n in be rod 111 000 men 
and for miles th y I id 111 rally t 
fight II I wny f ot ly foot U| the 
steep i i tali pass often waist 
deci In st w Na\oleon eonv rte.1 
the It si I e Into ban a ks th gieat 
guest room wl r travel is aro 
now si ellered Into a hug hosi Ital 
ward 

When flrst s en th monastery 
from an ai hlle tural point of view 
Is dlaai | olntlng H eonslsta of a 
plain bio k of grn> buildings with 
massive walls 11 III to resist tbo 
wind and th welgl t c f snow In 
midwinter the iwjw around the buildings Is seven to 
ten fee t deeep and sorantln es forms drifts against th* 
edlflee that rea h right up to the roof If the exterior 
Is disappointing the samo cannot be said of the In 
terlor On th side reserved for tie belter class of 
travelers thorn Is a spa lous dining room containing 
• handsome plana | resented to the monks by King 
Edward while the bedrooms with tbelr S|(liens cui 
talned beds are tb e saence of romfoi t Anyone crosa 
Ing the pans Is at leiftel liberty to enter the boeplce 
and accept Its hospitality No traveler la ever turned 
away Two good meals are nerved every day namely 
at 12 noon and at 6 I M At three meals representa¬ 
tives ot almost every nation on earth may be man 
Italians naturally piedomlnate Next come Swiss 
then Russians Oc mans Funeh Turks Bpanlards 
English and terhais two or three American liaVel 
era The food la plain but gcod and pit nt Ifni and 
the beverage served l«e the famous red wine of Pled 
mont After meals tree 1 rs spend their time much 
as they wish In easy conversation with ono another 
In gamee In reading the books In thn library or In 
curios In tbc museum 


I Not ao loaf ago the ba gpl ca ww 

commanteattoB with ths o* tilde 
8 120 feet snlt that the work of the 
pass which and that the number of Uvea lost 
Bwltxer 


J*®d*!.»** 

tba* j* tty gtvm MHntUi ***> torn* th. satt* 
aater of psopfc m thf yam tm «Mbf wrrwduHi*' 



search a dog arrived from ths mon¬ 
astery Ha carried a mrsmgn to 
the effect that after they had loft. 



Bt. Bernard day with tagos of 


M Bourgeois the present provost 
and his principal assistant Father 
Jules Darbellay to whoa I am la 
debted for tbo Information con¬ 
tained In thla article assured ms 
that ths wonderful stories that 
have been 
of the dan 

Near the hosptoe Is a monnment te 
Barry This dog saved forty Uvea 
In • period of ten rears ahd then 
was sodden tally killed 

In the kennels at the hospice 
then are at the present time Of 
teen trained dogs and an equal 
number of bitches and young pup¬ 
pies They were all born at the 
monastery Their training la very 
simple During the summer 
months when the monks are not 
so busy they take the young dogs 
out In the valleye or hollows where there la always 
snow One man then lies down In the snow or buries 
himself In It A dog Is sent to lock for him He Is 
taught to bark when he has found the man and also 
to rouse him up from sleep by licking his face When 
the man wakoa up and stands on his feet the dog leads 
him to the hoaplce running on In front to show him 
the way 

According to the traditions of the monastery the 
Bt Bernard is a cross between a Danish bull bitch and 
« mastiff a native bill dog though at what time the 
cross was effected It Is Impossible to say After the 
breed was once established It was kept pure until 1811 
when owing to the severity of the winter the monks 
were obliged contrary to their usual custom to send 
out the brood bitches as weU as the dogs with ths re¬ 
sult that all the females succumbed to the ooM and 
the monks round themselves without the means of eon 
Unulng the pure breed In this extremity a cram 
with the Newfoundland was tried but at flrst failed 
owing to the excessive coat of the Newfoutfaad, 
which hampered the dogs In the snow however by 
breeding back to their own short-coated dogs, ths 



















Iona There are over one ] mdred boda for travelers and they 
a » never nap y during bn win er mon la Of n bo mo ka ara 
cal lad upon to And el Iter for aa many aa tbr e hundred or four 
hundred persons at one time No one la askel o lay for bla 
a commode Ion Vory few dr p In o h aims l ox In tl e ben itl 
ful chapel th amount that would bare b [a I for similar 
accommodation al an ordinary h nl llenc the m aetury must 
depend to a rery large ox ent i on other meant of aui port Un 
fortunately too the exi enaee ar very hea y for al noat all eup 
plies have to ome from Aosta and tbe neighboring village* Th 
monka ha e a deap cellar wh re they ke p heir wines unfr sen 
Fresh meat la procured from tbe valleys In 1 summer but for 
the winter the priests lay up a s ore of sal ed meat Thoy also 
k np a number of owx In tbe su n ner to supply he u with milk 
1 utter and cheese but only o e cow Is re aln d In the winter 
Eatraaff to the 8t Bernard hospice ^ ood for firing is one of the most lmpor ant necessaries Not a 

stick grows within aeren miles and all the fuel has to bn brought 
Indead tha monka wlU not hmltate to ten yon that from a forest on the be ks of hones For this purpose alone about thirty torses are emiloyed dally during 
during the winter months It la Impossible for an In the brief summer 

experienced traveler to venture upon the mountain and * " ' * 

eafely "-gr r« f«- the paw without receiving help The following notea concerning the storage of California or crude oil In concrete reservoirs were recently 

C ons id eri ng the perils of the road ooa may well ask given In Concrete A 1 too 000 barrel reservoir lined with concrete has recently been completed at Port Rich 

why people venture upon It during the winter The mond Cal and one of 800 000 barrel capacity Is under onstrucflon near Bakersfield The i notice Is to exca 

fhot Is the grwtar majority ara poor workman going vnte the earth which In most fields Is a sandy loam porous and very dry to about one third the dej h of the 

or returning from their labors on the other sUU of the proposed reeervolr With the material removed a love® is built round the excavation having aide slopes of 

Alps In February and March as many as a hundred ^ — 

will make their way acroas the pass In a tingle day 
It la then that the monk* are busy They think noth 
ing of remaining Out in the snow seeking the loot, 
for twenty four hour* at a time Father Darbellay told 
me that he has known the dogs to remain out In the 
■now for two day* eating very little and not taking 
any mat or sleep 

Before the advent of th* telephone the dog* oarried 
a flagon of wine tied to thalr collars and food strapped 
to a saddle on thslr hacks. Now they carry only the 
wine heoause It hae been found that the weight htn 
dare their progress through tha snow Bo well are 
they trained, that they an often dispatched by them 
selvas down the pass to eacort travelers up the treach¬ 
erous path to the hospice They always discover them 
and guide them to tha desired harm. In th* rema 
way tha monka trill allow the dogs to accompany the 
trawler* on thslr Jpurnsy down the mountain if the 
weothsr la at all had and tbe road difficult to traoa 
If a trawl** Is found In an sxhaostsd condition 
ha H eoftwrad to tha monastery on an Improvised 
Stretcher Would It prow that help has arrived too 
Ms the body la left atreppad t* tha board 
and pffiaad In aa upright position m tha 
mortuary ekapal by far tha moat gruemn* 
plaad In th* whom nuaaatary through tha 
tow latticed bar* ot th* windows one can 
gaia at th* dead within Tbe keen air 
swatting from and to «d pwaarta* thaw 
poor reUdf ef humanity few year* in » eaml 
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B *• watch the brighter ■ 
on > clear winter ■ night 
may well be impressed i 



■trike ui lint l« that a Terr 
bright alar like Btriua when 
low on the horlaon visibly 
hangs* color from moment 
to moment Thla la like 1U 
t vlokllng | urely an effect of our atmoepbere wboae 
retraction changing allghlly aa maaaea of atr of differ 
ont denalty are carried acrom our line of tight by the 
wind rauica now one Lolor now another to he 
strengthened for an lnetant In lta ipectrum while 
othen may be for a moment atmoat afaeent 
But when the atan have rieen high and the night la 
cloar and calm *o that theae diaturbauoee are no 
longer perreptlble the differences of color peralet 
Slriua Is brilliantly white and ao are moat of the 
■tan of Orion Capelin (whose light much resembles 
that of our eun) la clearly yellow Aldebaran lg 
orange rod and Betelgeux redder mill The fainter 
etan whoat light le too week to show much color to 
the naked eye when as 
■mined with tt teles ope 


Scientific American 

yellow glass, they all seta equal ft brightness, ft 
wbkb caaa the hottest oh mast of eouna be ufteh 
smaller or muck nore remote, tkaa the coldest 
Front the a am ben Just gSva® wa oaa daduea that, 
\ hen Men through the red glen the bottmt star wtU 
■earn bat 70 per cent aa bright as the one which re¬ 
sembles the ran and the eoldeat star twice aa bright 
aa this standard of comparison. On the photograph 
the disparity will he evan more marked The hot star 
will appear twice aa bright and the cold star only cme- 
quarter aa bright u the one of the solar type 
We hen thus a means of determining their tempera¬ 
tures area though we do not know how far off they 
are nor what la thatr actual brightness by comparing 
their relative brightness In light of different colors 
An extensive eerie* of observations of this sort 
have recently been made at Potsdam by Bchelner and 
Wilting using apparatus of high precision and great 
care to avoid all sources of error and employing live 
different colors of light so that the comparison of the 
values obtained from them might serve as a check 
not only upon the accuracy of the observations but 
if the formula used in calculation 
The results are highly satisfactory and form, an 1m 
1 ortant contribution to our knowledge of the stare 
Aa la obviously to be expected from what has been 


y, 


fN* ft the smash* . 

if vm tt* ***** nad tu 
red Aldehana. Bsfew ft the ***** Orion, aad be- 
neat* him Owk Ittjac wtft the ft t—unkft tfatta. 

ftast of tha *wtth la Auriga wtft the gnat gaftra 
star CapeUa. B«low are the Twfta, and sn Oft right 
Proem Th* ftftt star duster 9m*m marks the 
place of Cancer and on the horissn an Hydra and 

The oonstsUatloea la tha mthwset an mwoh tens 
prominent Aries which Is high op can at sms be 
reoognlssd by tbs peculiar small triangle formed by 
lu three prinelpal etan tbs faintest of whloh 7 la a 
fine double Our labial show* bow ridiculously little 

■a la between the Agars of tha Bsm 


os and pieces are noM of them vary 
bright but the plansta Man and Batura which an 
done together In tha last an conspicuous. Tbs very 
brilliant object in tbs southwest early la tbs evening 
la the planet Venue. 

Pegasus and Andnsnsda an well assn In tha weet 

Peneus la right overhead and Casatopsla Oaphsua 
and Cygnua occupy the Milky Way aa far aa the 
north western horison Una Major and Dnoo are 
under the pole and Una Major la owning up In tha 


hue 

The cause of three phe¬ 
nomena so easily obmrv 
able must bo sought in 
tbc alert themselves Re 
rout | hy*l al research baa 
n ado It almost crista 
that we may Ond it In 
tlelr temi eraturo 

If w^takn a solid body 
■mb aa the carbon din 
ment of an Incandescent 
lamb and heat It up grad 
rally to higher and higher 
temperature* which In 


this c 


rally 


AiUtriMk PM*. 


0 by Increasing the elec 
trie current—we will ob 
servo that when It Brat be¬ 
come* visible Its light 1* 
of ■ dull red Aa Ihe cur 
rent la Increased the light 
becomes very much 
brighter and yellow In 
stead of red 
If Anally we apply a 
very high voltage and put 
through the lamp a heavy 
current whl h tt can stand 
only ■ sloit time without 
breaking down It wilt 
give for the moment an 
Intense white light far 
whiter u well u far 
brighter than under ordl 
nary n editions 
All In endement solids 
tr Uqilds behave In tha 
ume wty and careful 
work both In the labora 
tory and on theoretl al 
lines baa led to a formula 
(too rompli aled to be 
given here) which enables 

u* to tell Juat h w much ra 

light of any given coIot 
(or wave leigth) will be 

given off per square inch of surface at n given tern 
p<ruture He annot of rouree experiment with tem 
1 erature* as high as those that prevail upon the aun 
but there are good reasons to suppose that tha formula 
flu the facta very losely even In this case 
We may lllustrati Ua leeults by an example Con 
alder a star of the aamo temperature ss tbs sun and 
suppose that we observe It (1) through deep red glass 
whl h transmits only Ihe extreme red rays (2) 
through a yellow glam transmitting only the yellow 
and green light (3) by photography when the violet 
rays are el me effective Now suppose Its temperature 
suddenly doubled Our formula tolls us that through 
th red glass It sill look about seven times u bright 
u before through the yellow glam more than ten 
time* and by photography some twenty time* as 
bright 

If on the other hand lu temperature was reduced 
to half lu Initial value lu light would fall off much 
more rapidly the red to 1/40 the yellow to 1/100 and 
the blue to but 1/400 of 1U original amount 
Suppose now that we had three atari close together 
In the sky wboae surfaces were at the three tempera- 
tuna Just d lecu eeed Which of them will look bright 
est to ua win depend on how Mg they are aad bow 
ffer away Let xm suppose that, viewed through the 



until the Itth when he 


of the month especially 
about the 10th when ha 
sets about • IB P M He 
Is than In Caprtoornua far 



about 0 10 P M By the 

end of the month she has 

come nearly Into line be- 


■bout 7PM but la still 
fhr brighter than any 
thing elan in sight 
Man Is In Pieces at the 
beginning of the month 
cl oaa to Baton and grad 


Arles He Is In quadra 
turn with the eun on the 
17th and U on the mart 
dlan at < P M Viewed 
telescopically he shows a 
marked gibbons phase— 
like the moon three days 
from full 

Jupiter la In Virgo and 


raid the white stars are th* hottest The average 
temperature of tboee observed oomee out about 11 BOO 
deg C Juat about double that of the aun 
The average temperature which they cal< ulate for a 
number of sUn whose spectra resemble the suns la 
S»00 deg —» little higher than that of the aun Itself 
That or the stara which resemble Art-torus In spec¬ 
trum is 4200 deg and that of tha rsddsst stars IK* 
Betelgeux about 3800 deg—lower than that of the 
carbons In the electric arc (The arc light of course 
looks far bluer than moat stars hut thla la because 
rauoh of lta light come* from hot oar bon vapor which 
Ilk* the mercury vapor In the now familiar lamp* 
gives off strongly colored light of lta own In thla ( 
violet) 


tag In quadrature with the 
aun on the opposite aide 
from Man on the 4th 
Saturn la almost opposite 
him In the sky In Place* 
and la risible In the even 
tag almost till mldnlyht 
Uranus la in conjunction 
with the aun on tha 11th 
and la Invisible throughout 
the month Neptune la In opposition on the 8th and 
la visible all night long He U than ta R A. 7 h 17 
n Us declination 31 da* SI min N and 1* moving 
71 ■ to the west and 14 sec. northward dally His 
motion alone sutm to distinguish him from the stars 


his disk 

Last quarter oooura at I A M on the 3d new moon 
at 7 A M on the 11th Ant quarter at B A. M on the 
ltth and fun moon at 7 A M oa th* ISO. The mew 
ft Manet ns on the 17ft, and (artheet off oa the 4th 


It was then about I 
very doe* to perihelion It la 
from earth and aun but win 
visible until the end of January or later 
Halleys comet though well placed in the evening 
sky In Places not tar from Man and Baton wUl proh- 
pUy atm be much too faint to see without n teleocope 
ttn wuvxxs 

The Unset region in the starry sky ft now writ 


on the lift Mercury 0* the afternoon of th* 13th, 
Venus on the lift Attorn on the 17th Mart en ft* 
lift, a * * - ' —‘ 


the hts am. Chsriss W OcMftfi 
Otways Am oftetr on bttrd ft* 
tt the bnttle of Manila Bfty ft SUB, 
tft * )l«*8t KtmprM 



ft* funds 
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tn to* praira t Mate of sotoffios. to* aolttticc of to* 
ptoMsn at tMm at a distant by oatna of alaetrioal 
traasmtortoa appears to bo only a qusstlon of rooty 
nmarohaa in this Sold in directed toward tn* utilisa¬ 
tion of a peculiar property of the element selenium, 
whloh oondnets electricity men or teas readily In pro- 
pertloa to tho Intensity of tho light which talla upon It 
Upon tUa property la baaed tho system of electrical 
tranilaahm of photocrapha which waa Invented by 
Frol. Korn, of Munich, and which haa (or auroral 
moatha been In regular operation between the office# 
of the Dally Mirror In London and L Illuatratlon In 
Parts The general arrangement of Korn 1 apparatna 
haa already boon described 
hi tho flonmrmr Audi 
cam Tho photograph to A \m 

be traaamltted a negative " | 

aim, la wrapped round a M V 

cylinder whloh la cauaad $•*& » figE 

to rotate before a source IU [) fjsfcp 

of light so arranged that y 

only a very email area of W* l I W I 

tho photograph la lUumt 0 S V 

naled at a time The pan allltflllr 

oil of light after trsvera- L—J 

lng the film (alia upon a 
cell of eelenlum forming 
part of an electrical dr 

cult which aitends to the receiving station Owing 
to tho property of eelenlum mentioned above the cur 
rent which (Iowa through tbla aelenlum cell at any 
Instant to proportional to the transparency of the nega 
live aim at the point traveraed by the pencil of llabt 
at that Instant At the receiving station this Buttu 
a tins current to employed to uncover to an extent 
proportional to the Instantaneous strength of the cut 
rent a lane which conveya a beam of light upon a 
photographic film carried by a cylinder which rotates 
In synchronism with the cylinder at the transmitting 
station Hence the part of the aim on which the 
beam falls to Illuminated and consequently blackened 
to a degree proportional to the transparency of the 
corresponding part of the original Dim In short a 
negative at one station produces a positive picture at 
the other by the succeaalve transmission of many 
small parts 

Instead of prolonging the operation In this manner 
lot ns suppose that It to all done at once Let us pro 
Ject the Image upon a aheat of selenium divided into 
a very large number of small cells each of which to 
connected with the reoelvlng station by a separate 
wire It la evident that In thto way the entire pic 
ture could lto transmitted at once and consequently 
that eleotrtcal vision at a distance could be reallred 
But in order to accomplish this thousands of wires 
each connected with appropriate apparatus, would be 
required and the expense Incurred would probably be 
out of all proportion to the value of the results ob¬ 
tained 

Thto theoretical scheme haa not formed the baste 
of any practical experiments whloh have yet been 
brought to public notloe It was announced a few 
months ago that K Ruhmer the well known electrl 
clan of Berlin bad solved the problem and that his 
apparatus coating an enormous sum to construct 
would be the principal attraction at the Exposition at 
flrusMb in 1910 No details of the apparatus bow 
ever have baen published We know that It employs 
salanlum but we do not know whether It usee one 
wire or many wires 

In his state of the problem It seems particularly 
Interesting to note the solution proposed by two 
French Investors M Rlgnoux and Prof Fournier 
some of whoss experiments tha writer has had the 
good tortiine to witness 

Rlgnoux and Fournier have Invented two types of 
apparatus The first to designed merely for demon 
at ration and neoeosltates tha employment of many 
wires It may he described briefly as follows At 
tha transmitting station an object (a large totter of 
tho alphabet (or example) to strongly Illuminated 
and its Image to projected by « tons upon a frame 
containin g a number of selenium cells each of which 
is connected with the receiving station by n separate 
win Bach cell, and Ha wire, transmits n current 
proportional to tha brightness of the part of the 1m 
ago projected on that oon and the corresponding part 
of tha objeet At the receiving station thsee ilmulte- 
meow currents of unequal intensity traverse an equal 
namber of IJttto ocdls, and thereby uncover the same 
number of little mirrors to on extent proportional to 
the atreagtoa * tha various current* Beams of light 
redacted by thtoe mirror* are projected on t screen, 
■We by side, forming patches of various degress of 
bright*—. proportfcaaljp that «f tbs eonespondtog 
parts of the object VRh a Wf tegs number of 
Silmtom cells, wins, oofto, and mtoren it would be 
possible to traaearit a, picture with 8ns detail and 
toga? trpMtom. * «*a. T* eUpertmentsJ dsaun- 
rfUttt* ww* H to mnatoary gad 


crude, but quite convincing Tho multiplicity of wires 
to a serious defeat, which tho Inventors belter* they 
have found means of remedying la their second appa¬ 
ratus which Is In course of construction and to Illus¬ 
trated by tho accompanying diagram At the trans¬ 
mitting elation the ray* of lbe lumtnou* source L an 
reflected by the mirror JT upon the objeot 0 the Image 
of which to projected by the leu* I upon the frame 
of selenium oelte T (The diagram show* a frame 
of eight cells and an object divided Into eight equal 
square* Two of the squares are white and tbelr lm 
ifFM Illuminate the two corresponding selenium cells ) 
The very weak currents transmitted by the selenium 
oils are sent Into the relay R where they set Into 
motion much stronger currents, the Intensities of 




which are proportional to tboee of the selenium ull 
currants to the Illumination of the respective tolls 
and to the brightness of the corresponding peris of the 
object 

The problem to to transmit all or these current* 
through a (Ingle wire without confusion and to re 
reive them and cause them to act separately and 
simultaneously at the receiving station Fur Ibis 
purpose Rlgnoux and Fournier have devised the fol 
lowing arrangement The currents arc conveyed to 
the contact pieces of Ihs collector C from which they 
are taken suitsealvely by a rapidly rotating wheel 
which Is connected with the receiving Btatlon by a 
single wire 

Let us for the moment disregard the question of 
speed of transmission and consider tbe means by 
« bleb these successive currents are received 

At the receiving station the light of a source L 
polarised by Its passage through the Nlcol prism n 
traverse* the tube 1 which Is filled with carbon dlsul 


r^a-*-vry(cJ*A- Scg v iCffi U fvt. -» 

Tbs Mew I rssideat of the Amiri sn AmuutoUon for tbe Advsno*. 


phlde, and than falls upon a second Nlcol prism 
which to crossed with regard to the first prism The 
tube Is surrounded by a coll of win B which to con 
nected with the wire coming from the transmitting 
station Hence the currant* which traverse the selen 
lum cells for the transmitter flow so co eestrely through 
thto col' and produce an electro-magnetic rotation of 
the plane of polarisation of the light which to pass¬ 
ing through the carbon disulphide to a degree pro¬ 
portional to the Illumination of the particular setoa- 
lun oell srbich to momentarily connected with toe 
Hne wire cans tug corresponding fluctuations in the 
lateegtty of to* light which emerge* from toe aecond 
Nleet prism »’ Thto beam of light of varying In 
toafctty falls upon toe cylinder D which rotates to 


synchronism with the collector 0 at tbe transmitting 
station, and wbleh carries a number of mirror* IT, 
equal to the number of selenium cells Hence each 
mirror reflects a quantity of light proportional to the 
Illumination of a particular selenium cell and toe 
brightness of the corresponding part of the object. 
The mirrors are so arranged that the light reflected 
by each falls on a different part of tbe screen B on 
which to thus produced a mosaic pluura fanned of 
patches of various degree* of brightness of tbe object 
exposed at the transmitting station 
It to possible to transmit and make tritibl In thto 
manner employing a single wire an Image produced 
bv several thousands of selenium cells* Tes There 
is. no difficulty In constructing a frame of 10000 or 
more selenium cell* cat-h 
connected by a separate 
wire with a collet tor 
which emprises an equal 
ly large numb r of con 
• tacts Now If we remem 

„ . / 1 ber that the frequency of 

\ J alternation of an alterant 

^r* / ' lng turrant often exceeds 

” 100 000 cycles per second 

It become* evident that 
10 000 (urrento can be col 
let ted and transmitted 
successively over a single 
wire In a small fraction of 
r second By the employment of 10 000 mirrors at the 
r teivlng station an Image composed of 10 000 patchoa 
of light can be projected within the same fraction of 
a second The different parts of the picture will 
1 ally be projected successively but they will appear 
to be simultaneous owing to the pciHlstencu of lm 
precisions on the retina of tbe eye If tho projection of 
the entire picture Is accomplished within I/i0 second 
and tbe apparatus ran be so construe led tbat thlq proc 
esa will be repeated indefinitely giving the appear 
anco of a persistent picture Instead of a fleeting 
glimpse 

Hitherto we have supposed the number of mirrors 
to be equal to the number or sell nlum < ells It may 
be found possible bowi ver to diminish the number 
of mirror* and to oporate cseh mirror successively by 
the currents from several cells Thto modification 
v ould doubtless Involve complications and dlffleultls* 
tn const ruction which wo need not discuss For the 
present It suffices to show that tbe problem of vUlm 
at a distance by means of a single wire connecting 
the two stations has been solved by MM Rlgnoux 
and Fournier In the practical realisation or the de- 
vlred result the Inventors will have to reckon with 
the phenomena of selflnductlon Interference and the 
electric Inertia of selenlnm but these are familiar 
technical difficulties which will sooner or later he sur 
mounted 


The distinction of studying natural history under 
Louis Agues Li in the laboratories in Cambridge to 
one to be highly appreciated and of tbe many 
eminent naturalists who wore so fortunsto as to re 
crlve thetr find Inspiration under the guidance of 
that renowned master many If not most havs 
ceased their activities Of tbs earlier students 
Brooks Hyatt and Packard have Joined tbe silent 
majority Alexander Agassis Putnam Bcuddcr and 
Verrlll are fortunately still with us In the happy poo 
session of sn assured fame At tbe close of tbe elder 
Agassis s career he established a summer school on 
Penlkose Island and of those who studied there two 
have achieved especial distinction Richard Rathbun 
the Assistant Becretaiy of the Smithsonian Inslltu 
cion wbo to now directing tbe activities of a score or 
more of vounger men In the work of the National 
Museum and David Starr Iordan who prtsides over 
the destinies of the great Rtanfonl University In Call 
foreia Prof Jordan has been called to preaid over tho 
meeting of the American Association tn bo bcld this 
week In Boeton and of him to the following brief 
■ketch 

David Starr Jordan was bora In Oalneavllle New 
York on January 19th 1851 and grew up on hto 
father■ farm In Wyoming Connty receiving hto early 
education in schools In tbe vicinity of hto home In 
18M he entered Cornell and thsro devoted himself to 
scientific studies developing a special Interest In hot 
any In which branch he was made instructor lu hto 
junior year and continued to hold that place until ha 
was graduated with the degree of M B In 187* 

He was called to the chair of natural history in 
Lombard University In 197* a place which he bold 
for a year and then accepted the princtpahhlp of the 
Appleton (Wto ) Collegiate Institute He then entered 
the Anderson 8eboo! on Pen Ik see Island as a student 
and lectured there on marine botany during the sum 
mer of 117 i It was there that he came under the 
influence of the elder Agaaslr and began hto studies 
(Continued on page 10 ) 
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The clothes-line hanger which la Illustrated Is the 
■ U adapted to eapport a mnn- 


■mi oaa pfia mu natter m a*t to «nl -***-■ 
when the pitas an «s4er abate, Ptatand teretriU 
ta a sew tarn at steal ptMag with taroag Mm 
joints, m eeastrocted M to oppose toreadteg stratoa 
at the various positions which the ptlaa may aamsM 
with relation to aaeh other. Fig. 1 shews a sst ft 


■bow two different forms of piles. Bach pQe constats 
of a web A, famished with a pair of flangas formed to 

Interlock with the ffmneee nf the x 



0L0THIS-LOT BABSU. 


In the constroctloa shown in Fig. 1, the right end 
left-hand ends of the pita differ In design. The left- 
hand end has a wide tapering flange B, that la benttas 
the tom of a book, and a short, slightly curved flange 
0. The right end of the pile la somewhat atmilar ta 
form, the flange B being curved to approximately the 
same form as flange B, but the Huge D is considerably 
longer than the flange 0 Ft*. 3 shows a preferred 
construction. The Interlocking parts are of the same 
design, except that they are made in right and left- 
hand forma With either design the Interlocking 
flanges will rigidly be retained under pulling strains 
at whatever position the parts may assuma The piles 
are of simple construction, and may readily be rolled 
in rolls of proper design. The Inventor of this piling 
la Mr William Neltaon, of 1279 Hontexuma Street, 
Pittsburg, Pa 


ber of clothcM linen at the same time, and yet permits 
of taking up the ninth of the lines Individually or alto¬ 
gether whim desired The Unas ere attached at one 
end to a Used supiiort, while the other ends are con¬ 
nected to separate reels, all of which are mounted on 
a single ahaTt that may be wound up to stretch the 
lines taut. The shaft, which la Indicated at A, la pro¬ 
vided at Intervals with square sections adapted to flt 
the square bores of the reels B The shaft is mounted 
In suitable brackets attached to a wall, and at each 
end Is provided with a ratchet and a crank, so that It 
may be wonnd np to tighten the Unea. Bach line Is 
provided with a hook at one end adapted to engage a 


lU-IUf rotph. 

A novel form of gaamaln stopper ta Ulustrated in 
the accompanying engraving. It constats of a flaxlble 
diaphragm mounted on a collapsible spring frame, 
which may be expanded in the gaa main by exerting 
pressure at two diametrically opposite points. The 
spring frame ta indicated at A In the lUuatratlon, and 
when in collapsed condition ta eUlptlcal or oval in 
form. The diaphragm attached to the frame ta show a 
at B Connecting opposite extremities of the oval 
shaped spring frame A are a pair of telescoping mem 
berm C, to which the operating handles D and B are at¬ 
tached. It will be evident that when the handle B U 



corresponding eye In the bar B, which ta made fast to 
an opposite waU or other support Whenever it ta de¬ 
sired to take in one or the lines, or to tighten It or 
loosen it with respect to the othen, the reel on whloh 
It Is wonnd ta movod axially until it clears the squared 
section of the shaft A, and ta then free to he turned in 
cither direction Whenever desired, the bar B may 
be released from ita support and the lines wound up 
A cover piece D may then be dropped over the Teels 
to protect them from the weather ▲ patent on this 
clothes-line hanger has been obtained by Mr George 
T. Van Hiper, 162 South Ocean Avenue, Freeport, N T 


drawn upward and handle D pressed downward, the 
member 0 will telescope, drawing the frame A Into cir¬ 
cular form In order to provide for operating both of 
the handle bars simultaneously, ■ crosshead F ta fitted 
to the outer end of the bar D, and ta provided with an 
aperture through whloh a threaded bar O ta adapted 
to pass The bar O terminates in a book, which en¬ 
gage* a link secured to the bar B, and a thumb nut 
threaded on the bar O and bearing against the oroee- 
hnsd r serves to draw the bar B outward, and at the 
same time to press the bar fl Inward, so as to press tha 
■topper into tha circular form In use the stopper ta 
introduced into the gas main through an opening, and 
inclined with Ita lower end extending toward the end 
from which the gas ta flowing. The operating hare 
project through the opening, and when the thumb not 
ta tightened the frame ta brought to a nearly vertical 
position, as Indicated in the drawing, thus lying cross¬ 
wise of the main and effectoally stopping the flow of 
gss. The Inventor of this Improved gas-main stopper 
ta Mr Patrick Goodman of 257 Bast 123rd Street, New 
York city 


A SOTXL XXTHOD OB OOOBBUK fl 


It ta customary to build casks with tapering sides, 
so that the hoops which bind the staves together may 
be jammed tightly in plaoe. This makes it necessary 
to shape the staves, which entails considerable waste 
of material and much trouble in assembling and tend¬ 
ing them into position. Another disadvantage ta that 




One of the defects of sheet steel piling as heretofore 
constructed ta that the Interlocksg edges which cou¬ 



th* sectional view, Fig. 2. 
When the nogs are driven down they 
act as wedges to jam tha hoops tightly, M 
u to hind the stoves in place, in order that 
the ring may contract in diameter as it ta 
wedged into place, It ta made of wire or a strip 
of metal that ta crinkled or bent into a ilgsag 
form. This lightens the ooaitrnctlou, and pro¬ 
vide* a better grip on the hoop* and staves. la 
many trades small kegs and casks of moderate 
else for liquids are required, but their high 
price and the eeat of machinery tor making 
them ta prohibit!v* for many pnipoaea. The 
casks here described are especially salted to 
meet the requirements iff neb trades, beeanas 
after Uw stare* and heads are p repared they 


ting the grooves) tx 
tog an Inexpensive cask of attractive and flfr 
tohed appearance. The Inventor qt this novel 
eonatoneUeri le Mr. William Healkar «f gate* 


1 .'fix. - v 


Arerynhivametted 


Plato that 


n*t,and anamter cf sefttreAbalta. ftaeriae of tha 
a the litre — ins* at U» area to to 


ta placed ova* tha plate, and to pmtoet tie drawing fl 
thin plaos of paper ta place* over it. The axes aat- 



llned ta then filled with tho inn balk, which are flat 
on the under side to prevent them from rolling. The 
magnetised plate convert* the balls into temporary 
magnets, causing them to ding to the Plata and to 
each other. After the area of the drawing ta filled, 
the ballt are taken ont and placed In a measnrtag 
frame, se Indicated In the engraving, and the number 
of square inches occupied by the balls ta ascertained. 
Tables are furnished which permit of reducing the 
square Inches thus found to the scale of the drawing, 
thus giving the ties sought without any calculation. 
It will be observed that the side members of the meas¬ 



uring frame are calibrated, and the eliding crom-bar 
ta provided with vernier scales, so that the area occu¬ 
pied by the balls may ha obtained with exactitude. 
The ease with which any given area can he set on first 
trial should make this apparatus valuable to engineers 
and surveyors. The apparatus is adaptable to Irregu¬ 
lar as well as regular surface*. Tha Inventor of tha 
area finder ta Mr Alfred C Freeman of Norfolk; VS. 
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t] data. The ilr In or lunge 
cmptementai (all that we can gat ti 
| our land by forced Inspiration); Mdoi| 
(that which pa a aaa In and oat In no 
breathing), nterve (the air which can I 
be expelled In forced expiration), and re-| 
<ideal (which rewatna attar forced 
piratlon) Again, the pulmonary funo- 
la In obedlanee to the phyalcml tew 
of the dlffoalon of aura, by which a 
lighter gaa (lnaplred air rich hi oxygen) 
land a heavier gaa (expired air laden with 
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place and replace each other From theee 
physiological facta we comprehend that 
all the air lnaplred la not at the end of I 
the given Inspiration taken into the ultl-1 
mate air vealolea, nor la all the vlUab 
air contained In these air vesicle* ex-1 
1 from them with a single sxplra- 
Thus, In any event, pure oxygen 
wonld never immediately reach lta ulti¬ 
mate destination in the air vealolea, It J 
would In fact gat to them pretty much 
tempered, as In the normal. Nor Is pure 
oxygen—so I would Infer—ever supplied 
artificially for Inhalation, It It were, It 
would probably not be respirable for any 
length of time, and would be positively 
Injurious, If Its use were persisted In 
t now the use of pure, unmlxed oxy 
gen la being advocated for human beings I 
who are In nowise 111, and there are cir¬ 
cumstances In which such procedure] 
might appear Justifiable For example, 
Prof. W A. Anderson, a collaborator with 
Prof Chittenden of Tale, relates In the 
American Physical Education Review of 
Hay, ltyfi. In hte article on “The Dae of 
Oxygen In Mountain Climbing” that his 
party, leaving Mexico City, ascended Popo 
[and Ixtl, both of which mountains are 
| above 17,000 feet high- Popo la the 

to climb, and was negotiated lu the 
or weather, yet It presented the| 
greater difficulties, and the party suffered 


distressing dyspnesa. aa the air became! 
progTeeatvely rarefied On the other 
hand, when Ixtl was negotiated, ogyi 



“Star'issL 


-Mgsr 

temfitelfULU 


^ ___—i «yh*o w*a 
i some of lb* runner* fa m e I I 
_ -(ter *te iMi. '«* Ktmttr w 
tkftr.dtetrMf- A wfitadw* nth- 
late, Hr. mmk iwa as tapaeed finer- 


■nglnc and Foot Lathoa 

iseeHiac a**oe owvrrra, vat s ana 
- — IT marina ls. gear 


tUMTIM lATM 00» 110 0l 





\\T PI I DRILLING 
W Ed Li Li MACHINES 


[other athlete, Mr Juft, after breathing 
oxygen for three minutes, ran half a milt 
In one mlnfts and fifty-five aeoends, 
slightly basting his reoord. 

I am not much Impressed by 
theee achievements. I think, on the oon- 
tiarr, the prelimlnarlee to them were 
Oxygen Is a stimulant, • 
It la for 
ertlea that Dr. 

In athtettoa. This te enpeotelly 
for young men, who are generally 
our athletes. Youth should need no 
stimulants. We observe, moreover, the 
oxygen la given before a met, this la de¬ 
cidedly both unsafe and unphyelologlcaL 
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condensers were used, and by breathing 
this gas the top was triumphantly 
reached with but little of tho distress 
that was experienced on Popo ff these | 
findings are corroborated, the one here¬ 
tofore absolutely insurmountable dlffl- 
culty In scaling the world's highest peaks j 
should be eliminated, even Everest 
(21,000 feet) should be conquered, and 
almost any fair climber should be able 
id that flag alleged to have been 
planted atop Mount McKinley 

t other procedures are being aflvo-| 
rated which do not appear to me so Jostl 
Sable For example, Dr, I/conard Hill 
[has been seeking to prove that oxygen 1s 
| more sustaining than air, bis experi¬ 
ments demonstrate that after the 
this gaa one may hold the breath more 
than nine minutes I do not know what 
proportion of oxygen was used to the ex- 
’pertinents, whether tbo gaa i 

, or whether some compound of It I 
employed. The result stated Is of] 
ie amaxlng, but It 
Trained and expert swimmers remain 
under water a number of minute*, when, 
of course, they have to hold their | 
breath If memory ser 
once saw a n 
In a tank under water twenty minutes. 

Dr Hill concludes that by taking oxygen 
before a quarter-mile race, an athlete 
should be able to hold his breath during 
the whole race, and devote the 
thus saved to faster running Bcmswhat 
mors than a year age, Dr HU1 reported 
experiments be had made which he be¬ 
lieved would lead to the breaking of ath¬ 
letic records, and hti work was no doubt 
the Incentive to like experiments rtfcoe] 
made In other scientific centers. Dr 
HUTS e xper im ents led him to think that 
the panting and distress of athletes aright 
be hugely mltlgsted by breathing oxy¬ 
gen deeply before and after a race; the 
former te p to vest die trim and te to- 

crenoe running powers, Ute JnttM to re- .. 

Iters Whatever distress defiftn, it tfkjV 
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Increase Is abnormal, as Is also tho ax- 
psndtture of ensrgy. Nor are the so- 
l without disaster Do not our atb- 
young men, as It Is, grow Into ma¬ 
turity with bad enough hearts7 Every 
doctor must give melancholy testimony 
that such 1a the case But here we are 
advised to stimulate unnaturally a heart 
already functioning to Its limit And it 
la unphyslologlcal to give any s timul a n t 
before a feat of strength or a trial of 
endurance, capabilities ar* thus per- 


stimulants— 


like—should be given not be- 
journey, or n 
mountain climb. In order to restore the 
eoonomy to par after the undue exertion. 
Hers Is a matter which seems to ma not 



MUHM 4 CCK tM. 


Besides, this “doping” of contestant* 
before a race la unsportsmanlike. Testa 
of physical brawn and endurance are 
legitimate only when they are made un¬ 
der normal oondltlona—those tn which 
human life must ordinarily be lived. The 
true sportsmen will countenance athlet¬ 
ics only when the contestant depends for 
■uooais upon no other factors than hla 
j better physique and superior skill. Oxy¬ 
gen stimulation would possibly make an 
shortrwtndod. 


span of a given contest; but for all 
that he wonld he the poorer and not the 
r man. It may be recalled that some 
years ago a bicyclist "mads” a mite In 
less than a minute, behind a railway 
train going at that rate; a smooth board 
ooursa had been laid between the rails— 


the last car, within which the rider kept. 


BMtsted by the suction exerted by the 


rightly held hla reoord to be valueless; 
for It was achieved under unnatural cote 
idtttoni, not under such as must ha 
[ebanoad and grappled with In natun. 


BfiTO rUI J0XBAE. 

(OonMaaed from page IA) - 
[of fishes, in tha knowledge.of which ha 
now stands ftnoaf tha vary faramoat In 
thla country. In 187« he has sleeted to 
the profxoeorsbip of Mojo*y In Dollar 
University, which place be then beU n» 
n*»1M 
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Dr Jordan’* * gnat knowledge of lUhea 
•u early taken advantage of by the D S 
Bureau of Ftaheriea, and from 1*77 until 
lie went to Stanford University he *erred 
u aaalatant to the U S Plah Comm la- 
ilon, an It waa then called During 189ft- 
18 he waa a U 8 commlaaloner In charge 
of fur aeallng Inveetlgatlona, and In 1*04 
waa given charge of certain lnveatlga- 
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the Parlllc. frequently visiting Alaaka, 
Hawaii, and far-away Japan, making 
large rollcctlona, aelerttona from which, 
especially types of new forms, have been 
deposited In the 11 8 National Mnaenm 
Of the publications of fhla Institution, he 
prepared as “Contributions to North 
American Ichthyology.” three bulletins 
entitled respectively I “Review of Rafl- 
nesqne'a Memoirs on North American 
Fishes" (1877), II A "Notee on CotUdw, 
Etbeoetomldw, Pen Ids-, Centrarehldss, 
Aphododerlda, Doryeomatldss. and Cy- 
prlnldw, with revisions of the genera and 
descriptions of new or little known spe¬ 
cies ” B “Synopsis of thiCSIlnrldn of the 


III A "On the distribution of the 
en of the Alleghany region of Booth 
sllna, Georgia, and Tenneesee, with 
riptlons of new or little known spe- 
” B “A Synopsis of the family Ca- 
omidw” (1878) 

e has further enriched the many vol- 
* of the Proceedings of the D 8 Na¬ 
si Museum with accounts of his dls- 


mtatlon of being the foremost author 
on the ana fauna of tbo Pacific By 
however, hla greatest contribution to 
Smithsonian publications Is the well 
wn Bulletin No 47, which ho pre- 
t-d In co-operation with Barton W 


waters of North America, 
Isthmus tif Panama In It 

*85 families, 1,438 genera 
. and 8,893 species and sub- 
I species It forms four octavo volumes 
covering 3,313 pages with 398 plates, In 
which nsarly 1,000 Ashes srs Illustrated 
Dr Jordan Is also the author of ”A 
I Manual of Vertebrate Animals of North¬ 
ern United States”, “Animal Life”, 
I “Animal Forms”, “Food and Game 
Fishes of North America", and “A Guide 
to the Study of Fishes.” Several of tbeee 
works ware written In association with 
his sclentldc colleagues of the Bureau of 
Fishes and Stanford University. 

Hls more popular contributions to lit¬ 
erature Include the following works In 
book form “Science Sketches”, "Foot 
I notes to Evolution”, “Care and Culture 
of Men”, "The Innumerable Company”, 
‘Imperial Democracy", "The Philosophy 
of Despair”, “Voice of the Scholar”, 
“The Gall of the Twentieth Century”. 
“The Human Harvest”, "Evolution and 
I Animal Ufa”, and a single volume of 
1 (Concluded on page 19.) 
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I F In (hr days ot tbe perfected quadruple-expansion 
Bteara engine, anyone bad ventured to criticise 
the type ae being very Inefficient aa a mean* Of 
extracting the heat energy of tbe ateani that 
pawed through It, he would -have been considered u 
hypercritical, to nay tho leant And If be had ven¬ 
tured to predict that within a few yearn, by interpos¬ 
ing a certain device between tbe low-pronaure cylin¬ 
der and tbe condenner. It would bccomo poeaible to 
abow an Increoaed economy of from IS to SB per cent, 
and, In some cones, to Increase the total horse-power 
output of an engine by from TO to 100 per cent, be 
would have been regarded as a visionary Yet It la a 
fact that thin doubling of tbe capacity ot an engine baa 
actually been accomplished, aa stated In our editorial 
of December loth, 1009, describing tho remarkable 
work being done at tho Fifty ninth Street power ela¬ 
tion of tho New lork subway system 

U Is no exaggeration to state that the low pressure 
turbine bos Introduced an era of Improvement In 
steam-engine practice which Is destlnnd to mark an 
advance In tho art, greater than any recorded during 
the past pentury of the history of this great prime 
mover, and wo say this with full appreciation of the 
progress that was mode with tho introduction of com 
pounding and the Inter raultlplo-axpanalon engines 
A century ago, ns wo recently ehowed in our dU 
eusslon of the low pressure condensing engines of the 
time of Robert Fulton, boilers were so weak and steam 
pressures so low that the condenser was an absolutely 
neceesary accessary When Iron and steel plates be¬ 
came available for boiler manufacture, there was a 
corn*ponding rise In steam pressure, which led to a 
gradual abandonment of the condenser and a tendency 
to obtain the desired horse-power by working on tho 
higher ranges ot pressure. The high-pressure engine 
exhausting directly to tho atmosphere was. of cobra*, 
on extremely wasteful device, sad tbe Invention of the 
compound engine was logical and Inevitable Then 
followed the triple and quadruple engines, the limit of 
expansion being reached when the low-pruasnre cylin¬ 
der became too large for practical purposes. If a cylin¬ 
der were built that would carry the expansion of tbs 
steam down to the fall theoretical limit of reciprocat¬ 
ing-engine efficiency, lti dimensions would be exag¬ 
gerated out of all proportion to the reet of the engine; 
the weight would be enormous, and the loeaee through 
friction, and because of the great radiating surface, 
would be prohibitive, 

Tbe steam turbine, on tho other hand. U particu¬ 
larly adapted for accommodating the great expansion 
cf the steam lu the lower ranges ot pressure. Just os 
the reciprocal Ing engine U belter suited for develop¬ 
ing the expansion In tho higher ranges The turbine 
looses In the higher ryigos are largely due to the fric¬ 
tion or the rapidly revolving blades In the steam at 
It* relatively high density when under high pressure, 
uherons skin trillion Is not a serious factor during 
the exinnsion of steam In a high-pressure cylinder 
At the lower pressures the steam has a small density, 
and the skin frlrtlon losses are Inconsiderable. Again, 
the great drop In temperature In a low-prsoonra cylin¬ 
der Induce* rapid condensation, and greatly reduces 
the efficiency 

Hence, It will bo keen that the roclprocatfn* engtno 
working on the higher ranges of pressure and tbe 
turbtnu working os the lower rangee are the comple¬ 
ment*, tbe one of the other, and when acting In com- 
bjMtjtyn form aa Ideally economical arrangement 
Thp mag* of application of the new system la wide, 
nnd already the turbine la winning book foe oatCsf 
vork ah ononnou* amount of heat Which W*X Oermerty 
lest in fa* retorting roUag engtn* gttks ft*ol werts. 


hog become peasant to rbn'afi cddtttee to 
on (Iw power'fedtoMtod between cylinder ui(, jggP;' 
denser. The but** .steamship* is the w«k,.wi*' 
under const ruction, wilt embody the some- oombfefiOCR 
In their engfr* room*. In these day* of anxiety Wvsr 
the . rap Id depletion of put oat oral resource*, the Aux¬ 
iliary steam turbine must be welcomed os oat of the' 
%reateet coneervere cf our supplies of cool and liquid 
fuel. 

UTO TXAJfBY XT IUT OnfYXYXS. 

B Y the action ot tbe Board of Estimate of Alt 
city, which, on December 3rd last, -pemed a 
resolution Suthorlxtng the Public Service 
OommissioB to lay out s moving platform 
subway In Thirty-fourth Street between Second tad 
Ninth Avenue*, there will be given aa opportunity to 
test a system of transportation which w* have always 
considered to he Ideally adopted for reUevtUs the 
crowded traffic conditions in congested centers of larte 
rllles 

By far the most efficient means of moving material 
la bulk Is tb* belt conveyer For transporting ma¬ 
terial that U in a more or less finely divided condi¬ 
tion, or made up of a large number «f small separata 
unit*, such material, for Instance, as grain, cash of 
Iron are, the belt conveyer la recognised In tbe In¬ 
dustrial Wot Id as having no equal—provided, of course, 
that tbe distance to which the material la to be car¬ 
ried and tbs speed are not excessive. 

The moving platfoym Is practically a continuous 
bolt conveyer for the conveyance of a large number of 
passengers at moderate speed. It consists of short 
lengths of platrorm, coupled together, forming an end¬ 
less chain which Is kept In continuous motion In 
tbu Thirty rourth Street subway there will be four 
parallel rows of platrorm, the first, adjoining tbe sta¬ 
tion platform, moving at three miles an hour, the 
next at six miles, the third at nine miles, while the 
fourth, which will be entirely covered from end to 
end with seats, will move continuously st twelve 
miles an hour Entrances to the moving-platform sub¬ 
way w^l be placed at every lnteraectlng avenue or 
street, os the case may be The capacity will be 73.500 
seated passengers per hour In one direction during the 
rush hour, as against 11,0<>0 seated passengers on the 
eight-car express train service sod 7,500 on the fly*- 
csr local train servlie or the subway, and as against 
88 ,1)00 standing and seated passenger* per hoar on 
the express service and £2,500 on the local service 
In a recent communication to tbe Public Service 
Commission by Its chief engineer, Henry D Beamon, 
tbe advantages or the new system are stated to be- 
First, a vaatly Ini reaacd capacity end ousts Tor all 
lULSBengere, second, abac tun of the delay incurred by 
watting for (rains hi stations since the train Is always 
there and lonataatly niuvlng third, tho fact that pas 
sen (turn may board or leave the train at any point at 
will, and that Instead of plating station* one-third of 
■ mile apart, as on the present subway, they may be 
placed at every cn*s street, or Indeed at any Inter¬ 
mediate point Furthermore, the subway construction 
may tako the form or a continuous arcade, thus pro¬ 
viding an additional business Trent for display add 
shopping purposes. 

Although the moving platform speed of twelve miles 
par hour may seem somewhat alow aa compared with 
the running speed of • subway train, the different* Is 
not nearly so great os might be supposed, and, Indeed, 
over tbe shorter distances. Is entirely In favor of 
(he new system. The Commlsaloq's engineer finds that 
for all distances of less than four mile* the moving 
platform Is a quicker and more convenient mode of 
conveyance than the local train service, or even quick¬ 
er than the local and express service combined, a 
pamenger reaching Times Square Station, Forty- 
second Street, from any local station sooth of Femr- 
teefith Street quicker by the moving platform than by 
the local and express train* of tbe present subway, 
Tbg local trains ordinarily average, Including etepa, 
about lifts# mile* per boar, and twelve mile* *0 hour 
during the rush of traffic If this rush hour service 
is compered with s pJMfonn speed of twelve fnUs* th» 
pisiform will hev* the advantage for ell distances, 
because there 1* no train Interval to waK and no 
distance between stations t* walk. 

To our mind the primal 4k«4ty wjth sbeh/a 
system will be in J *** |lg*n to' etaa 

from one surface t* aaothesLftat la movtagthre# mUee 
an hour farter Ways jf-jtt JUt At 
of i ample seating eopggjRMgBjto, *0$r aeoMbtSty^ 
and total tbaenfk pf vwttfaR .*» «UMuB$ipg. Wt$| 

avoidance of the, praMSt tytothUabk 

might anticipate WM yoigetakeq ca thejeirt^df Qt* 

pgbUo to make 

Experience wttb-'sgselitora, howsvgr, -W ikjWfck 
that the pnblft ‘e^lbdoy 


& 

North-Etotere and tka. Mjfftakd. 
hoodoo, Brighton End - teeth. -omrCs- AsW.^ftiv r 
road* hare *«w been RpRptattty j lttjty */ 

oporatioti to afford data tor 
tbe relative oeonomles and adv*JMgsdSe *T ognjktUfi.itr - 
steam and by electricity, and thO 'tactovBdh- M' 1 
given at a recent toeetlng of the tekfteftoO of^Cfyll 
Engineer! prove that the eddfato* of electrl* tsao- , 
t|pn has beep abundantly Acompertst* pf 

three years' operatio* ot the Heresy,Raftsay ffHor 
Mb method* shows that the loeesOfiRt* and rar ,«• 
penes* bare been c o nsi derably rsdhMft Furtheiater*. 
udder steam tract ton oOe pound of odal coebQag six¬ 
teen ehuuhgs per ton, moved cod Mr lit mlisuat an 
average speed of 17% miles pgr hour; whereas under 
electric traction cue potrafiof boot costing eight shift- 
tugs add nine pence per ton moved .one ton 2.(9 hrifes 
at kfi avenge spaed of tttt miles per hour. Tb* oast 
*f mdlbtalBtofth* track add roadbed baa been reduced . 
from 0.0(08 of a penny to o <K*9 of a penny pet adle. 
Under steam traction the rolls required renewal after 
carrying It milHoa tads, trader electric traction tp*hr 
capacity is 47M, million ton*. Furthermore, eHfibrft^ 
cation has raised the overage speed «a th*.H**Wy 
Railway, including atop*, fro* l}.6 to 19.9 mile* per 
hour, tbe number of ton-mile* per annua bos goo* up 
from 43 to <7 million, and the total expanse* per top- 
mile, even with the Interest on capital cast of the 
electric installation reckoned In,- have been rednosd 
from 0.344 to 0.193 or a penny. 

On those broaches of tb* North-Eastern Railway 
that hare been electrified, the train toUsag* has been 
doubled, the platform capacity of the grain station at 
Newcastle has been increased, and the number of 
signal movement* has been reduced by on*-hhlr. These 
advantages, coupled with the higher yets of acceleration 
of the electric trains, hare enabled these roods to 
carry a traffic that would hare completely swamped - 
the old steam service, 

It Is cf Interest to note thgj tit <?eosection frith the 
electrification of a branch Ot the Midland Railway, 
teat* which are being made of the relative advantages 
of direct-current and alagie-phaae Operation seem to 
show that not only la the single phase taking Care of 
tbe same service as the direct current, but that lb* 
weight or the trains la only slightly‘greater, and tb* 
consumption of energy somewhat lere, It is to bo 
hoped that our New York Central and Now Haven 
systems, which are operated respectively by the direct 
and the alternating current, will moke public, tor 
purpose* of Comparison upon a common basis, th# re¬ 
sults of the post two years ot electrjc Operetta* If 
these figures were given, together with the cost of 
steam operation of these seme section* of road, the 
electrical world would he furnished with a moss of data 
of exceptional value and latareet. 

nan At tex ms as«uh ayutzsx *****>». 

T HE prise* that are to be competed (os by 
haavlsr-tban-air maoblne* at Lee Angoleo 
(January 10th to loth) ark 4* foltawlngi 
flo,ooo for the mechjn* which, earryttg 
two er nor* psraoos, break* all wpdffs reeerdk tor 
duration, altitude, fileumoej, find speed. - 
17,600 (or th* machine taakldg tho best g*i#t*iaV*r- 
age In all event*. lAOOf tor ths-maohlh* which K*ik» 
all previous record* and makes toateet ***** ad the 
conrao. jfMO* |or breaking hoigtrt record. HW»0 for 
hreaklM endurance record. , , ■ 

|«od#Kk tor the rircott Sf ieast d tariM sy t isavkra 
the , ground in tb* ekettaM ttoW Sfiorteat dtoOMe fs* 
quired in starttogj gwaRM.Mdltar dpMa Agkt lpm 

otgi averagewWt tasta^Mgi cff{;Mri 
***** 
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»MlM roosndy bean tetmofasd at Bata, Ms. ths 
Mogatt wooden n<N) m built i» tba United Rates 
The ''Wyoming/ u Dm hu bM uoud, U a ilz 
matted seboamsr of I.T80 grow Um with o total length 
ortr all of 8M test Next to tor in alio among wooden 
TMirfln to tho “Wimam u Douglas' with » grow too 
a#®* «* I.M 

*h* 1«—oh of tho botttoahip ‘ Utah it tho yards of 
tho Nnr York flhlp Building Company Camden, N J 
■%*"*n—i for the time being, the po—Ion by the 
United States navy of the torgeet batttoehlp afloat 
Both thta «htp and the Florida now being built at 
the Brooklyn navy yard are of It 323 ton* displace¬ 
ment, and each will carry ten 12 Inch gone 
Toward the doee of last year the four mile tunnel 
through the Andes on the line of the new tranaandlne 
railway between Chill end Argentine wee broken 
through The tunnel lie* on the Chilian ride of the 
boundary line between the two countrlea end forme 
tho eummlt of n now rlugle track road It to expoeted 
that the tunnel will be completed and tbe whole line 
opened In the spring of the preeent year 
Ea hie annual report to the Secretary of War Gen 
Murray Chief of the Coeat Artillery announced that 
the dUBcult problem of mining the waters of tbe 
race at the eastern entrance to Long Island Bound 
haa at last been eolved By using anchors of 1600 
pounds weight mines w< successfully anchored «t 
the great depth of 100 .eet A complete submarine 
equipment for the race * will soon have been put In 
piece 

The British Congo section of the Capo-to-Cairo Ball 
way 134 miles In length was formally opened on De 
comber 11th It extends from the Chartered Com 
panys terminus et Broken Hill to the southern fron 
tier of the Congo Independent State This completes a 
continuous British line of 8 147 miles north from Cape 
Town Work to In progress on an additional 160 miles 
wblrh will probably be completed in the autumn of 
1910 

The “Vanguard" of the British nary which has now 
undergone her trials with a maximum high power 
speed of a fraction nnder 22 knots to tbe fourth 
dreadnought to be completed for the British navy 
Her displacement to 10 260 tons Bhe carries ten It 
Inch guns disposed similarly to those of the original 
Dreadnought that to with six on the center line 
and two on either broadside On the full power trial 
the coal consumption per shaft horse power was 1 (8 
pounds and the main steam consumption was leaa than 
14 pounds per shaft horsepower per hour 
The United States Engineer Corps are engaged In 
surveying the route of the proposed Atlantic Const 
Canal from Boston Maas to Key West Fla The 
scheme calls for a canal from Boston to the roast 
through Long Island Bound to and across New York 
Bay thence across Now Jersey to the Delaware River 
thence to Norfolk on Chesapeake Bey and thence to 
the sonnds of North Carolina and Beaufort Inlet The 
law providing for this survey calls for surveys for a 
36-foot ship canal from Boston to Beaufort and a 12- 
foot canal from Beaufort to Key West The estimated 
oast to 3100 000 000 

To fsclHUt* traffle across the huge Caleb™ cut and 
to carry certain air and water mains a highway sue 
pension bridge with a span of 600 feet haa been built 
acmes the cut at Empire Most of the material for 
the bridge waa found on bend et Panama The 
stiffening truss waa made up of 4 x 6 end 0x6 
timber end the towers were built up of 6 x 12 and 
1 x 10 creoeoted pine Umber bolted up In 13-foot 
lengths The main cables 870 feet In length are 2% 
inches in diameter and have each a tensile strength of 
170 000 pounds to the square Inch 
The seaaagsewato of several railroads have followed 
tbe leed of Jams* J Hill In Impressing upon the farm 
eft the need for conservation of the fertility of the 
■oil and they are using for thta purpose the demon 
rtretlon train Om of the latest of theae equipped 
by the Psnnsylvaala state College to being operated 
an a division of tbe Pennsylvania lines and other 
Instruct!os can are following a route through Iowa 
and Nebraska. Tbe return to the railroads for tbe 
outlay for this enterprise wM consist hi tho Increased 
amount of freight brought to their Unas as tho result 
of more latslligeat fuming. 

Tho f sd m dsrite s of the articulated compound typo 
tlhn ytad* it pmglMo ter the railroad* to greatly to 
cce*o tho ritsettvehem of oxtetteg looomotlvM wbtofa 
have booo tao unegupl to tho work demands* Tbe 
Baldwin LootoMXiVO Worts have recsatly enlarged a 
oottoqHflatlon sagtoo tor the Great Northern BaDwey 
to «kt*dtef% honor tool! to Include a superbeotor 
and tmdvptor ieitafc and Blaring bfnsstb the txtofr 
oton 0 oepvnte towwMtm otgP rt p fo ongtoe It 
km per ton atto 
lOperoantbetog 
ied-w*Ur bsottag. 


to ttUmofci tort the oori ooMumpt 
arty ferodaaadtylwuWjri par east, 

IS5S^4asi,“* 


ELECTRICITY. 

The Kobe! prise for physics has been divided this 
year, one-half being given to Gugllelmo Marconi for 
hto development of wireless telegraphy and the other 
half to Prof F K Braun of Strasburg University 
Gerauur, for hto work to radio-activity 

Bn p sris Mtoa are under way to establish wireless 
telegraph communication between Japan and San Fran 
cisco by way of Hawaii Also to telegraph direct 
flea Japan to Ban Francisco Bo far these efforts 
have baen unsuccessful although telegrams have been 
received In Japan from Hawaii However the trans 
mission wu too uncertain to be of any commercial 
value 

The scout cruiser* 'Birmingham? and Salem were 
sent recently on a cruise to teat tbe efflcioncy of their 
wireless telegraph system and that of tbe station at 
Brant Rook Mass The cruisers were to attempt to 
maintain communication with each other over a dls 
tauce of a thousand mile* and with the land station 
over a distance of three thousand miles Owing to 
severe storms the test was not very successful Doubt 
less further tests soon will be undertaken under more 
favorable conditions 

A new steam-electric locomotive to being built In 
England It comprises a steam turbine which opsr 
ate* a dynamo supplying current for four series wound 
motors The engine to being designed to haul ex 
press trains and will be tested In actual service so as 
to show Its efficiency as <ompared with the ordinary 
steam locomotive It to pointed out that turbo gen 
orators have proved so efficient In stationary plants 
that a similar system would very probably prove to be 
of value on railways to replace steam locomotives 

A writer In Engineering (London) calls attention 
to tbe water power of Ireland whli h to going to waste 
A company to now being formed to exploit these power 
resources The BkJ&lfandl River Falls <omprtoe the 
Goda Falls with 26 200 horse power the Aldeyjar Falls 
with 86 800 horse-power the Barm a Falla with 17 000 
hone-power The Laxau River Falls would produce 
30 000 hone power tbe Bog Falls 60 000 to 70 000 horse¬ 
power and the Quldfoe* Falla 100 000 horsepower 
With all this hydraulic power available Iceland would 
seem to bs an Ideal spot for tbe generation of elec 
trlolty particularly for use In electrochemical Indue 
tries 

A press report from England speaks of a remark 
able development In wireless telephony whbh will 
make It possible wtthln a few weeks to carry on con 
venation between Parts and New York As the rec 
ord distance over which wireless telephonic ronversa 
tlon has been hold even nnder the most favorable con 
dltlons Is but a hundred miles or so II to Impossible 
to believe the prrma dispatch It to very difficult to 
telegnph over so groat a distance and as the develop 
ments In wireless teltphony are lu their Infancy and 
far short of those In wireless telegraphy It to probable 
that we will have to wait many years before < onversa 
tlon ran actually bo maintained between the cities 
named 

A maw type of oar has been built for a line in Bruns 
wick Qa In which the conductor la ellmlnati d The 
cars are of the pay aa you-entsr typo but may be 
entered only from the front platform where the fare 
to deposited In tbe cash box under the motormans 
eye The cash box Is provided with a glass receiver 
hi which the faros may bo examined before being 
dropped from tbe tilt lug bottom Into g locked cash 
dnwer Tbe cash box must be moved to the other 
platform when the tar to on Its return trip snd this 
baa made It neoeaaary to provide cei'oln pretentions 
to prevent coins from dropping out In case the box 
to turned upside down snd to lock tho cash dnwer 
when the box to removed from the support The box 
to also provided with a fare-counting machine 

Aa intsr—flag comparison of the New York and 
Paris subway systema was published lu a recent num 
ber of the Electric Railway Journal The following 
coneluatona were reached Tn the Parts system tbe 
avenge ten to but 3 7 cents with n minimum fare of 
1 It cents at certain hours of tbe day The Paris 
system offers universal transfers over a complicated 
network of lines, snd when this network to completed 
a paaaengwr may travel from any quarter of the city 
proper to any other quarter for a single fare Our 
own system on the other band charges a much higher 
fare, though the possible ride to longer Allowing for 
difference In purchasing power of money the charge 
per mile for tbe avenge ride U from one and one-half 
to two as great In Paris as In New York The 
Item extend Into undeveloped areas fourteen mile* 
trap the cantor of traffic as against three or four 
altos In Paris sad a greater speed to attainable The 
avenge spaed In Paris to but twelva altos per hour 
while to New Tort on the expreee tracks between the 
Brooklyn Bridge snd 63th Street the rate to twenty 
bar mdse an hour Including stops while the average 
spasd ter both ex p wee and local trelns foV the entire 
gale* to rights** miles per hear 


SCIENCE 

Tu rn e r President Roosevelts African hunting trip 
will result In enlarging the Smithsonian collet tlon by 
6 868 skins The collection constat* of bldce of 243 
large mammals 1 600 small mammals and 1866 stuffed 
birds Homan skulls picked up along tbe line of the 
ancient slave trail are also Included 

Prof. Her g eeell, Count von Zeppelin e mathematical 
and meteorological adviser Is now In New York He 
states that two airships will be used by Count von 
Zeppelin with a view to exploring the entire region 
within the Arctic Circle One will probably be left 
at a relief station In Spitsbergen while the other le on 
Its Journeys the two keeping In touch by means of 
wireless telegraphy Tb* German government will an 
doubtcdly aid tbe undertaking flnanclally 

Ohareoal, graphite and diamonds are only different 
forme of one chemical dement carbon Hitherto 
carbon hae been regarded ns Infusible but It bee ap 
patently been fused in experiments which were de 
strlbed by the Italian physicist La Rosa at the last 
International tongreaa of spilled chemistry By sub¬ 
jecting very lure sugar channel to the Intense beat of 
the singing electric arc La Rosa obtained n compact 
mass of graphite When this mass won cooled quickly 
minute transparent crystal* appeared which were 
proved to be diamonds by their form ihemlcal com 
position and physical properties 

Dr W von Oeohelhaensar has Invented a method 
of converting ordinary toal gas Into a very light gas 
whlth to eminently suitable for filling balloons The 
process consists in decompcwlng and removing all of 
the heavy hydro cat bons and nearly all of the methane 
and converting the carbon dioxide Into the lighter 
carbon monoxide The nsultant product to nn almost 
odorless gas which contains more than HO per cent of 
hydrogen and has a di nally of 0 _2 r The density of 
ordinary coal gas to 0 41 and that of pure hydrogen 
U 0 067 The lining power of tho new gas to about 
one ounce avoirdupois per cubic foot I he buoyancy 
of coal gas Is 0 7 ounce and that of tommerclal hy 
drogen to 1 1 ounce pi t i ublc foot Thu balloon of tha 
Aeronautical Society of Anhalt to to be filled with 
the new gas 

A kitten about six months old was taken to a 
house a few rallis distant from Its birthplace con 
fined in a room and tenderly cared for during a week 
and then set at liberty It was supposed to have be¬ 
come habituated to Its new surroundings but It re¬ 
turned to Its old home on the day of Its release The 
sense of locality and direction waa exhibited still more 
sLrlkingly by an old tom cat which was stolen and 
tarried a distance of *0 miles confined In n bag The 
eat was Imprisoned but made Its eecaie and In a faw 
days reappeared In a pitiable state at tho homo of Its 
former master which was separated from that of the 
thief by a high wooded <1111 

A writer In Kosmoa stales that he possesses a tame 
magpie to which he spot lively offered an extinguished 
cigar stump The bird began to tear tbs stump apart 
bnt apparently changing Us mind proceeded to nib 
tho stump held In Its b<sk over every part of Its 
body Including tbo Insldu of the wings In a very 
careful and methodical manner The experiment was 
subsequently riposted many times always with the 
same n suit Tb i magpie to so fond of tobacco that 
it his repeatedly snatched a lighted cigar from hto 
hand against hto will It also picks up fallen cigar 
ashes and stnwrs them ovci Its feathers He thinks 
these actions have n luriusc the destruction of para 
sites and an determined by atavism nr inherited in 
stinct In tbe wild state some unidentified plant must 
have been used instead of tobacco as an Insecticide 
Tbe magpies action furthermore seems to be an un 
questionable instance of the use of tools by a lower 
animal 

A great number of elements was studied by Madame 
Inrle but with the exceptions of radium uranium 
and tborlnm she found no elementary substance paa 
sessnd of a radioactivity greater than one onehnn 
dredth of that of metallic uranium Campbell made 
n similar series of examinations by a more sensitive 
method and came to the conclusion that potassium 
rubidium and lead are radio-active but hlster and 
Qeltel have traced tbs radioactivity observed In lead 
to a small admixture of radium F 1 e polonium 
t,evln and Ruer have recently tested the radioactivity 
of a great many subatanres Their experiments con 
firm Campbells results In regard to the radioartlvlty 
of potassium and rubidium This radio-activity bow 
ever to very small being In the ease of potassium 
only 1/1 OflO of the activity of the /» radiation of nran 
lorn oxide In this case the radioactivity cannot bo 
attributed to Impurity aa tho potassium compounds 
examined were derived from many different source* 
They included commercial compounds potash salts ob¬ 
tained from motosses distillery wastes and wool wash 
Inga Blaasfnrt potash rock etc One specimen was ob¬ 
tained from tbe ashes of Russian sunflowers a second 
cam* from tbs Tyrol and the third ham Chile 





A UNIVERSAL V 1 5 E. 


Vlaea usually occupy fixed poeltlons and am 
merely as (.lamps by which the wood or other material 
Is pmented from moving while the workman Is oom 
pelted to adapt the position of his tools and bis body 
to circumstances as best he may The ordinary rise 
no matter what tl e purpose for which it la designed 
consists of two Jaws one fixed the other morahle 
The latter Is moved toward and away from the former 
by a a roof square threaded a row which tuns in a 
nut In the fixed Jaw at d In a col 
lar In the movable Jaw and the 
movem nt Is opposed by a flat 
spring shlch takes up the lost mo¬ 
tion 

The universal vise invented by 
P Oloog en Is mounted on a ball 
and socket Joint which allows It 
and the abject held by It to be 
turned in a y dir tlon ao that the 
work an be done more conven 
lently and in a favorable light 
W! en the viae baa been set in the 
deslr d position the ball and so ket 
Joint Is locked and held motionless 
by a do blc Jol ed Jsw opera cd 
by a strai termlna Ing In a loop In 
whl h h workman a foot la placed 

As be accompanying photograph 
Indicates the nlvorsal vise la de 
signed primarily for the use of 
ahoenakera it can be employed 
vtth advantage In shaping sewing nailing and almost 
e ery other operation Involved In the making and re 
pairing of shoes The shoe and the standard which 
carries it ran be turned into any position and Instantly 
Immobilised without touching the screw of the vise 
ao that shaping ran bo done mu h hotter than Is poesl 
ble with a rotating vertical standard as the solo and 
the heel can be placed In the i oeltlons moat favorable 
for working 

Tho apparat a la very simple and comprises only 
five large parts and two pins. 


BY JACQUES BOYER* 

roper sad conservative use o< IMr Umber supply 
raMloalty all of the large manufacturers of lumber in 
» States of Oregon and Washington have entered Into 
t agreement to manufacture odd i 


a thane products In even lengths only Mow tt 
Is proposed to trim the manafnetured lumber to lengths 


Ota talaUag m ate rial ta place, l 


o of odd lengths for same U»e Diet. The 
1 sites of the Servtoo has rMhgtty made a* 




d from Douglas Sr and 
taut forest spades la 
the States of Oregon and Washing¬ 
ton When It In eountdered that 
about 760 00*900 feat of planing 


Important proportions The Merest 
Service Is authority for the state¬ 
ment that 16 000 000 board foot of 
htgh-prle 1 lumbar can bo saved 
annually u Oregon and Wanking 
ton by the manufacture of plutag- 
mll] products Into lengths of odd 
that as wall as eves It would re¬ 
quire the yenrly growth of timber 


The Pacific ooast I mber man facturere have taken 
the InltlaUve In an Important step for the promotion of 


the old system s considerable portion of the lumber 
which came to the shaping machine was wasted and 
this action has been taken In order to save that v 
Considerable opposition to this Innovation haa arisen 
among retailers and consumer* The retailer contend* 
that it is lmpoeslble for him to dlspoee of odd length 
material because of the common practice in the oon 
struotlon of wooden buildings claiming that the Initial 
saving of ths manufacturer Is transferred to the oon 
a timer This Is denied howevei* because of the pro¬ 
portionally small amount of odd length material which 
will occur under the new system and because of the 
latter day practice of laying sub-floors of rough lumber 
i the sides of the house before putting 


The new Mexican Pan American Railway has already 


active operation from Ban Jeronimo gp the 
ec Railway to Tapachula In Chiapas. The 
of that line will be oontlaned to Put Ran 
i the Pacific ooast There Is also planned a 
ray passing through parts of tbs States of 
and Chihuahua, about J76 mites long 


MECHANICAL BOWLING MACHINE. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 

Nnmero e efforts have been made from time to time action of a strong spiral spring oss end of which Is left when coming Into oo 

to devise a n echanlcal apparatus for reproducing hu attached to the moving lever a short distance above which Is so baflUng to ths 

man action In the delivery of a ball In various games the shoulder while the other end Is attaohed to ths la fulfilled tn 

here such to required eu h as baseball cricket ten body by an adjustable tightening screw By 

nto and so forth The problem however to somewhat this scraw the momentum Imparted to the 

ahetruee inasmuch as in bowling success to largely de 
pendent upon the brains of the bowler who resorts to 
varying subterfuges to nonplus bto opponent such 



a roller or drum with Its axis r 
consequently the velocity of the ball can be regulated with the bottom of the cup and having K 
merely by altering the tension of the spiral spring. 

A ball delivered in this manner though fast or slow 


varying the pare swerve and break of the hall while according to variation of spring tension is a straight- this dram The cup itself la tied into a bax-Shaped 


In the air or after It has struck the ground To repro¬ 
duce theee peculiar! tee by mechanical effort to no 
matter but an Dngllah engineer 
Mr D D Paeon MIM R of Blr 
mlngha n has perfected an Ingenl 
oua device for fulfilling the desired 
purpose 

As may be seen the apparatus 
com) rise* a tripod of steel tubing 
firmly fixed to the ground by means 
of specially designed anchors 
wl Ich correspond to the body of 
the bowler The ball rests freely 
In s semi si herlcal cup or hand 
carried at the outer end of a lever 
about the length of the human arm 
with which It corresponds the 
low r end of this lever being ptv 
oted to the body at tho shonl 
der 

When the machine Is at rest the 
arm ron alns In a vertical position 
and the bowling operation is pro¬ 
duced by pressing this arm back 


of that swervs 

spin or gyration causing It to break to ths right or of the cup will fit a 


it ths ft 


r Internal sides of 


with the ball resting In ths cup- 
shaped hand Directly the am is 
released It flies toward Its normal 
position describing therein a quar¬ 
ter of a circle the ball being pro¬ 
pelled through the air with varying 
velocity as desired toward Its objec- 
ttf* This forward movement of 
the moving arm la produced by ths 



base of this outer box and at right 
Angles therewith Is a hollow spin 
die or tube mounted on a bearing 
which Is rigid frith tho and of the 
arm and la which tt can ba re¬ 
volved. It will be observed, how 
ever that the site on which ths 
dram revolras to at right angtos 


whteh pastes a band ths soda * 
wktek Ma down a recede III tae 
am to wltt}a a stent distance pt 


I It etepted St t 


£ *£ *» «•*** St ijwtt* 
«*«*** 4* mfrii i tfg fc 
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MA$^'AUTOMATIC RAILWAY SAFETY STOP. 


BY DR. ALFRED GRADENWITZ. 


Blue* the Safrtbla catastrophe am ths Berlin Be- set a* tad only la ths treat of both lever* being (track pair of track contact*, and at the main signal, t 

■m$i ap Underground Bail war caved by a train sirnnKaneouaiy. ThU arrangement thus insaraa thor- pairs, iltoated about 30 meters apart They are 

ranking hy a Stopping signal, ths German ran way oogfa reliability of operation oonneoted with the signals as to be lifted when t 

UfaUMnUma hare bean giving increased attention At each distant signal there is arranged a single signal is closed, tbos protruding beyond tbo rail hi 

to automatic braking darioes tor pre- and coming into contact with the si 


UfambinUgM have bean giving increased attention 
to automatic braking darioea tor pre¬ 
venting the reenrranos of snob aooV 
itata. Tbs apparatna IHuatrated In ths 
aeoonpanytng flgurea has been adopt- 
ad provisionally, and la now being 
tested ant Its object Is to warn tba 
engineer and flrsman by visible and 
aoand signals and set the brakes, all be¬ 
ing done simultaneously 

Tba safety device constats of contact 
(even mounted on the locomotive, and 
pedal eon tacts arranged on the track. 

The former are always arranged on the 
right-hand aide of the engine, and are 
actuated by a permanently tightened 
spiral spring. In the interior of the 
cab la arranged In a conspicuous posi¬ 
tion the repeating bos, which is intend¬ 
ed tor Indicating to the driver (1) 
whether the track is disengaged, (1) 

Which signal has bean passed over, or 
(3) that the apparatus ia out of order, 
the various indications being signaled 
on a red background inside a white 
frame, immediately before the engi¬ 
neer's ayes. 

Above this repeating box la arranged 
a recording box, which mainly contains 
a clockwork, which la actuated If the 
train runs by some signal. This clock¬ 
work seta a roller and paper tape rotat¬ 
ing and thus causes a dash or dot to be 
Inscribed. Furthermore, the engine 
driver is free to produce, on the same 
paper tape, before passing the signal, 
an annular mark, showing the signal to 
hare been duly attended to Theee 
marks may serve as useful records In 
tba case of law-suits. 

On the roof of the driver's stand Is 
mounted an alarm elren, the howling 
sound of whtoh la readily distinguished 
from that of ordinary locomotive Uppers 

whistles. The same alien Is used as a 
braking signal In the case of brakeleas 
goods trains. On the run¬ 
ning board of tba locomotive 
la arranged the brake-oock .C *|, 

casing t, containing, in addl- | Hi 

tioo to the brake-cook, a -L T 

click for tightening the spring [_/J A 

above mentioned, and, aeoord- 1 j ram /Ml 

iagly, tba whole apparatus. J\ I/m 

This ollek. In turn, la son- 1^ 

Bected through the draw-bar 'l l ' 

10 with tha contact levers *. ' Jr ^ 

These two coo tact levers t 'll ■ 

on sliding over the contacts IBj 

pull downward tha draw-bar 
10 and thus set the apparatna Diagram showing 
working. The apparatus la 



tiering shows eootaot apparatus In operation The lo 


Tripping devices In operation. 



ing levers of the locomotive, whereas. 
In the event of the signal being drawn, 
they are located below tbo rail head, so 
aa to avoid any contact. 

In addition to these stationary ped¬ 
als movable pedals are provided which 
are readily lifted behind fish plates, 
with a view to warn and stop trains at 
any point of the tracx 

The working of the apparatus Is a* 
follows On the contact lovers passing 
over the track contacts, the draw bar 
10 le palled down, thus disengaging the 
click. The apparatus Is merely oper¬ 
ated by the spiral spring, and as tba 
contact levers perform no work outside 
ot disengaging the tightening apparat¬ 
us, any heavy shocks are prevented, and 
the wear and tear is reduced consider 
ably 

On passing over a distant signal, the 
contact lovers strike only a single pair 
of pod ala situated on the track, thus 
dosing an electric circuit, by the ac 
tlon of which the alarm siren la 
sounded, while a disk bearing the In 
acrlpllnn "distant signal' ’ppears In 
the cab signal box and a dash la mark 
ed on the paper tape In the repealing 
box The brake rock la opened at the 
same lime and the train Is stopped auto¬ 
matically Owing to the automatic dis¬ 
engagement of the brakes, the driver 
Is In a position himself lo throw the ap¬ 
paratus out of gear, and to continue 
his Journey 

On a closed main signal being passed 
over, the contact with the Aral pair of 
pedals produces an effect, as above 
stated, during a very short lime which 
effort la reinforced Immediately by the 
second pair of track contarta In fart, 
this second contact further disengages 
the (lick, thus opening completely the 
braking cock and producing 
a rapid braking At the re¬ 
peating box appears a disk 
with the Inscription "main 
signal," while at the same 
time a dot la marked In the 
recording box In addition to 
this, a checking lead Is 
broken The eecond contact 
also causes the apparatna to 
become locked up, so that the 
engine driver Is no longer in 
a position himself to throw 
the apparatus out of gear, be- 
I sound fore the train guard has re- 
(rosttaued on page ,tg.) 
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FRICTION 


When two material surfacus are In contact with 
etuh other, there are two distinct methods of with 
drawing points of contact from each other Consider 
such point* to be extreme!) - small piano areas Thus, 
let Fig 1 represent a highly magnified sectional view 
o' two ■ unlading points All represents the Infinites!- 
mat plane area (Flint) The surfaces may bu with 
drawn from ca<h other by moving c or U (or both 
Hlinuliancously) In a direction imrpendtcular to the 
plane represented by AB This gives rise to what Is 
terinod rolling trillion (Second) Withdrawal may bo 
r(Tec ted by moving C or D (or both slmoltaneonsly) In 
any one of (he directions lying In the plane repre- 
eentud by Ml Thus, the movement may be along AH 
The direction Is Immaterial, provided It Is In the tiny 
plane of eontact This method of withdrawal gives 
rise to iltdlng fri< Him 

Now ms ter Is I surfaces arc not perfectly smooth 
When In contad under pressure, the projecting parti¬ 
cles Interlock with each other—a* Idealised In Fig 2 
It ran readily be seen that movement In the directions 
(/ H would tend to shear off the large projections 1. 2, 
3 4, while movement In tho directions H, F would 
lend to shear oil merely the Interlocking protuberances 
of the large projections That is to say, sliding fric¬ 
tion Involves abrasion of the principal projections, 
f'hllc rolling friction relates merely to projections on 
projections Consequently, U la not difficult to com 
prehend (hat sliding and rolling frldlotu belong to 
different orders of magnitude In fact, the one kind 
of friction Is a most Important consideration In me¬ 
chanical engineering, while the other Is usually negli¬ 
gible 

It la easily seen that Ihe movement along AH pro¬ 
duces what we all understand by sliding friction, but 
perhaps some may hesitate at considering perpendlcn 
lar withdrawn! as rolling friction Consldar Fig S 
Here the wheel Is rolled In the direction given by the 
arrow C Tho removal of the points contacting at A 
Is effet ted by the change of the Instantaneous center of 
rotation from AA' to the next point B/F rSee article 
"Borne Principles of Hall Bearing Design” In Beers 
Tint. Amvhicas for November 4th, 1902 ] In mak 
Ing this change. A moves perpendicularly away from 
A' Likewise H approaches S' perpendicularly And 
so on throughout Ihe roll—the points of contact ap¬ 
proach and recede from each other pensmdlcularly to 
the surfaces of contact 

Now it will not be very bard to see that any move¬ 
ment of withdrawal that la oblique Is realty a com 
pound of the perpondirular and parallel movements. 
We may provisionally assume that In so far as It Is 
perpendicular It Is a rolling friction, and that In so 
far as It Is parallel It Is a sliding ona That there are 
such compound frictions may be seen by consulting 
the article to which reference has alrtndy been made 

Now two very Important economic questions arise 
In connection with frKtlon First, friction wear* the 
contacting parts This Ib a matter of very consider¬ 
able significance Berond, friction consumes power In 
performing this abrasion In some cases, this become* 
a matter of still greater Importance However, they go 
hand In hand—useless destruction of material and 
waste of the power used In accomplishing this destruc¬ 
tion 

These two factors have, perhaps, been more or loss 
recognised almost fTom tho beginning of the age of 
machinery Hut It ts only tn comparatively recent 
years that thetr vital Importance has begun to come 
to tbs fore. In every direction In the machine world 
this 1s testified to at the present time by the Intro¬ 
duction of ball and roller bearings These serve—with 
more or less perfection—to accomplish the exchange of 
sliding for rolling friction In the railway world, the 
antifriction movement Is attested by the fact that 
large outlays are being made to eliminate the friction 
at curves. Reduction of time Is no donbt also In view 
Bat the railroads rortalply have In view the economic 
gain to he derived from the avoidance of that exoee- 
■ive wear on rail and wheal which occurs when round 
Ing a carve, and the money advantage In raving the 
steam power wasted in effecting the wear and tear 

That railway curves give rise to a very excessive 
amount of friction may be understood from the amount 
of wear occurring at a certain com In the "subway" 
of the Boston {Elevated Railway Carbon-steel rails 
were replaced at a certain point, on the average, every 
forty four days. The amount of wearing down on the 
heads of these rails was about ttaree-qaarteri of an 
Inch As to what happened to the wheels in accom¬ 
plishing this wear, no one has any exact Information. 
But It must have been very considerable. Threat}nar- 
tors of an Inch was not worn off the rail head with¬ 
out a corresponding effort on the wheels and tracks. 

What happened at this curve la happening, In 
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greater or leaa degree, upon all curvet, wbsrsveT lo¬ 
cated, It la a matter of interest and Importance, then, 
id consider more particularly the cauees of friction at 
railway curvet. 

Three prominent factors enter The first causal fac¬ 
tor arises out of two facta The outer rail of a curved 
track Is longer than tho Inner one. And yet the one 


and the corresponding axle operate as a single piece. 
Consequently, the one wheel Is compelled to rotate at 
precisely the same speed as the other In rounding a 
curve, however, a greater distance la covered by the 
one This conflict of rotational velocities between the 
two wheels results In slippage, and this of course 
means wear of metal and lose of power It Is to be 
observed that this friction occurs Irrespective of the 
speed of the train For the difference In length of 
rail between the two side* of the track remains pre¬ 
cisely the same, and this controls the amount of slip¬ 
page The serlousneas of the friction Is accentuated, 
however, by the speed 

It has been proposed so to arrange the wheels and 
axle that this slippage could not occur. This might 
bo done In two ways. Both wheels might be rotatably 
mounted, the axle being kept "dead”; or, the one 



mono* AT RAILWAY otravxt. 

wheel might be made Integral with the axle, and the 
other rotatably mounted That either method would 
be effective can scarcely be doubted, but practical rail¬ 
road people do not eeem to take kindly to wheels 
mounted rotatably on an axle. 

Whether they are Justified or not, there Is another 
friction factor which enters and which la of far greatar 
weight' In order to get thla clearly before the mind 
It will be well, perhaps, to consider the action of a 
group of flanged wheels on a railway track, Suppose 


rig. 4 Now It will readily be granted that the axle 
meet be kept perpendicular to the direction of the 
rails. In the case of the stngie pair of wheels, bow 
will this be maintained? The two planet of the 
flanges at the plaose of contact with the Ins Id* Of tho 
head of the rail no doubt give some e s sl s ta ao*. But 
this hi practically negiiglMO tor the ream that a 
tight fit Is not permissible, fa fleet, a very slight dis¬ 
turbance would be rirrni*H*L *r deatroy the perpen¬ 
dicularity of the axle, ersrf ortt straight track. 

Consequently, ran addMosml mean* mint be uti¬ 
lised If we attempt to solve this problem bp of* 
etrocOM a track of ttriw wheels. Ml befag maletatned 
unaReraWs tn their relartv* poakten to eeek other, 
we should not suoased. In Fig. », the triangle 4*0 


AY CURVES. 


represents neb am arrangement, the wheel oontneta 
being supposed to be at the vertices A, B, and 0. This 
track would no doubt withstand any tendency operat- 


But a tendency tn the opposite direction would give 
rite to the situation In Fig. 3. If at no other time, 
such a tendency would arise at a curve in the track 
when the rail corresponding to BO tended away tram 
the truck at a whole This condition of affaire la 
represented In Fig. 7 

The lowest number of wheels which when combined 
tn a truck are competent to maintain themselves upon 
a track la four, The four-wheeled truck la oonae- 
qusntly the unit that must he dealt with in consider¬ 
ing the friction arising at curves. 

Now when snob a truck rounds a curve, tbs outer 
wheel of the forward axle to the one which lint meets 
the change of direction This to ahowa la Fig. t, 
when the wheel at 0 has begun to respond to tho curv¬ 
ature. The wheel at D, because the rail curvet away 
from It, will tend to be relieved. The Impetus of the 
truok to In the direction It Consequently, then to a 
severe grind at 0 And this condition obtain* through¬ 
out the curve. 

No doubt if, during the time of rounding the onrve, 
the axlea of the truck could always 11* in radii of the 
curve, as shown tn Fig 0, the friction arising from 
the rigidity of the truck formation would be largely 
reduced, if not entlnly eliminated. Inventors seek¬ 
ing to attack this problem must remember that the ar¬ 
rangement of the truck cannot be flexible The change 
from the rectangular form to that of the tooooetoo 
trapesold must be sufficiently instantaneous. It moat 
not go further than requirements demand. Further, 
conditions must be reversible for curves bending in 
the opposite direction Altogether, this to a very 
pretty problem 

Another factor which entere to on* pointed out by 
Nr Edward Godfrey. The tread of the wheel to not 
borixoata), but Inclined, as tn Fig. 10. On the outsldo 
whoel of the forward axle the ollmblng tendency re¬ 
sulting from the effort of the truck to move Id a 
straight line forces the wheel flange to some each posi¬ 
tion as that shown In the figure This to aided, no 
doubt, by the tact that thus greater speed to attained 
Reverse conditions on the Inner aide of the curve co¬ 
operate to the slewing of the whole axle outward, be¬ 
cause thus a leas speed to obtained on the Inner aide 
of the track. Now the result of this slewing to to 
bring a very steep portion of tbe outer wheel In eon- 
tact with the bead of the ralL There arises, thus, a 
severe wedge action This to, perhaps, the most Im¬ 
portant of all the factors giving rise to friction at 
curves. It is due to a combination of the causes pro¬ 
ducing tbe other two. 


•Mlh at William A. maty. 

William A Eddy, well known throughout tbe coun¬ 
try for his many kite-flying experiments, died recently 
after an illness of several months. Mr Eddy’s Ilf* 
was spent tn the study of kite flying, to which art ha 
contributed much that to valuable. Although a self- 
taught man, he did much useful work, particularly in 
kite photography Latterly he was very much Inter¬ 
ested in aeronautics, to which his kite invaetlgatloM 
naturally drew him. 


Dr. Cterkto of Vienna, who has undertaken a study 
of the chemical structure of eonnaUnol, the active 
principle o t hashish or Indian hemp, gives the fellow- 
lag graphic description of tbe peculiar Intoxication 
which hashish produce*. "It to a* if the ana Illum¬ 
inated every thought that paaaea through the brain, 
and every bodily movement to a source of Joy Tho 
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The Mm of prevailing a bag* buUu weighing half 
a to* at tea speed at as axpnai train by ombi of a 
tea atm absurd on the tea* of It One 1* apt to dis¬ 
count Um power of ■ ten Air Is such on intangible, 
tanpca4mh3«, «nbatano*l—» Bold, (bat It ssams In- 

a maoblne of any appreciable weight Yet tbU u what 
a flylag machine propeller moot do. The result u ob¬ 
tains* by making U» propeller of inch a lx* and drlr 
teg It at eneh epeed that when the machine la held 
s t a tionar y. the propeller will generate a current of 
air flowing at the rate of a hurricane. Wo know eome- 
tblng about the power of heavy galea, and when we 
conaider that an aeroplane propeller la capable of pro¬ 
ducing a moderate-*Ued cyclone, it la eaaler to con 
eeire of Its exerting sufficient force to drlee a 1,000- 
ponnd aeroplane at a teat clip Plying machine* hare 
attained a (peed of orer fifty mile* per hour In order 
to do this, the propeller! muet hare been driven teat 
enough to hare produced a current of air considerably 
more than thle velocity, because the fluidity and slaatle- 
lty of the air I* aulfletent to cauae a coniiderable “slip" 
of the propeller*, which reduce# their efficiency to a 
large actant, depending upon the design of the pro¬ 
peller Our front-page Illustration this week show* 
Mr. Hubert Latham’* “Antoinette” monoplane under 
going a test of Its propeller The propeller is revolv¬ 
ing at the rate of about 1,100 revolutions per minute, 
which Is about tbo rate of the average electric fan, 
but when we conaider that the propoller describee a 
circle 8% feet In diameter, some Idea of the volume 
of air aet in motion by tb* machine can be conceived 
At a teat mad* In England last fall, a thrust of 8«B 
pounds was obtained Supposing the motor to de¬ 
velop only SO horse-power Instead of the SO at which 
It la rated, this la equivalent to but M pound* per 
hone-power, which la about all the average propeller 
will giro. A prominent American experimenter has 
lately obtained SIS pounds thrust with a 30-horse¬ 
power motor, but in this Instance a large 8-foot pro¬ 
peller making but 400 R. P M was used Such a pro¬ 
peller Is more efficient and produces a greater thrust 
per horse-power In the Instance cited It was also of 
a special form. The Illustration show* Mr Furman at 
one aide of the machine, and Mr Curtin at the other 
It la curious to note that the haay circle produced by 
the rapidly rotating propeller la cut at two poluta by 
wlda dark band* Then are ahadows cast on the 
blades Tbo shadows are, of course, Intermittent, as 
they tell upon the blades only as they come within 
the range of the shadow* This suggests an experi¬ 
ment which was submitted to ua some time ago by 
one of the readers of the flcixminc Ahhucah 11a 
proposed to show the shadow of a man on a string 
The proposition appeared rather startling, but he soon 
demonstrated that the complete shadow, showing a 
perfect proflle of the man's tace, could be shown on 
the string, provided the string were weighted at one 
end and whirled around so that It formed a hazy 
patch of reflected light almllar to that produced by the 
propeller blades In our frontpage Illustration Tfe 
persistence of vision of course accounts for the hue 
In the first place and tor the shadow as well, because 
both are Intermittent, as an Instantaneous photograph 
would show 

The rwbUe math System of New YeHx City. 

In a paper presented before Soctlon 1 of the Ameri¬ 
can Association for the Advancement of Science, at the 
Boston meeting, December 38th. 1808, entitled “The 
Public Bath System of New York City," by William 
H. Hale, PhD, Superintendent of Public Baths of 
Brooklyn borough of New York city, some Interesting 
facts were stated showing the Increase and utility of 
this reoent public Institution for the promotion of the 
public health 

Prior to the consolidation of the surrounding cities 
Into Greater New York there was no Interior public 
bath. All were located along the river front as float¬ 
ing baths. The lint interior public bath in Manhattan 
borough was established on Rtrington Street on the 
cast side of the city March Mrd, 1901, and has been 
the moat crowded of any hath, on the avenge, for the 
yeas. 

Hewer baths opened on Pitkin and Montrose Are¬ 
na#* Brooklyn borough, have had more bathers in hot 
WMtkar turn any others. It is stated that on on* hot 
«*tem*y dag 8,000 bathers nasd them. A third public 
fefetfe VSfOpaaed Hi Manhattan on November 33rd, 
1«H tn Wsst 41st Street At tb* present Um* there 
AN aowfc la Brooklyn, twelve in Ma n h a t tan, and on* 
tUh la tb* fefeMgka at Queens and Bronx. Is the 
fimoMr NMk daring 1908. I 09M» pence* pah 
roatendtefcdet pnkHo baths. Ia UM. np 
M pwAber let MW** ***** need aU tb* bath* 
M this borough, ibowWaA teoNdikbvsr the pterions 
liner. . 

Ill taofcfeta*; open Charge if mAdst I on* ter n 
tejw of wap and tttDAfltt a **«#9*te**l 

'pnft of*re*te Mm ■AwSao 

**** ** * 0 **. 


later bath boose* swimming pools have been built 
sixty feet long by thirty-nine feet wide, Mid to be 
the largest te tbs dty Newer bath bouses bars s 
gymnasium built in the eeoond story above tb* bath 
house proper. TbU baa been found to bo a most use¬ 
ful adjnnot. Mr Hale suggested still further that roof 
gardens tie built above tbe gymnasium Hr also 
recommended that there should be a greater extension 
of facilities for public bathing, particularly the estab¬ 
lishment of a great public bath by the sea modeled after 
tbe baths at Revere Beach and Manhuaet Beach in 
Massachusetts. At Coney Island on city property such 
public bath structures could bo constructed as would be 
remunerative to the city and yet would supply a press 
lng public want. Mr Hale further recommend! the es¬ 
tablishment of a separate bureau of public baths and 
gymnasiums, with uniform pay to attendants and offi¬ 
cers, to cover the whole city The city should have 
full control of the proposed seaside baths, as they are 
Intehded for the entire city and not wholly for the 
borough In which they are located 


At the top of the accompanying drawing tbe comet 
Is shown In Its position for January 1st, 1810, outside 
of the orbit of Mars At the left tho esrth U moving 
In Its orbit sway from tbe comet, tbe distance between 
them being about 11B million miles 
On March 24th the earth will reach the position 
shown In the drawing, while the comet will have 
moved to a point on the opposite side or tbe sun Dur¬ 
ing tbls period (January 1st to March 24th 1 the comet 
will be visible, with the telescope, In the western 
evening sky, but on March 24th, when passing back 



of the tun, will be Invisible for several days The 
distance between the earth and compt at this ttmo 
W1U be 166,000,000 miles 

When the comet next emerges from the rays of the 
eun It will have shifted to the morning sky, rising 
before dawn, and for the first time becoming an tutor 
rating object to the naked-eye observer The earth 
snd comet will now rapidly approach each otber and 
the latter will groatly Increase (u brilliancy 

About April 20th it will pass Its nearest point to the 
■on, as shown in the drawing, and on May 18th will 
again disappear In tbo sun's rays—tbls time, however, 
passing In the front of the great luminary It is pre¬ 
dicted that the nucleus will cross Iho sun's disk about 
five minutes of a degree from Its center, thus furnish 
lng an opportunity to observe whether tbe nucleus is 
opaque to the sun's rays 

Tbs transit will not be visible In the United States 
as it will occur after sunset here 

On the night of May I8tb tbe .earth and comet will 
ruah past each other and the earth will probably sweep 
through the tall of the comet They will be only 12, 
000,000 miles apart After May 18th the comet will 
attain Its maximum of splendor In the evening sky, 
and In a tew days thereafter its glory will rapidly fade. 


Dr Alfred Onulenwlix opens tbe current Sirrue- 
ton, No ms, with an article cm a anow plow em 
ployed on a Swiss railway Some Interesting Infor¬ 
mation on submarine sound signal* is presented Mr 
Warren O. Regan write* exhaustively on friction 
dra»* sad brakes. Tbe employment of electrolysis In 
chsMfcml manufacture* is made the'subject of an in- 
dtteotivs articls by Prof, B. Impetus. Mr Charles R. 
mag inscribes a new gas fusion process. One of the 
'jWMt fcmvortaat question* la conn e cti on with aerial 


navigation la the provision of suitable places of refuge 
for tbe enormous dirigible balloons of which Germany 
I* the proud possessor The problem Is dlsrueeed In 
u copiously Illustrated article by our German aero¬ 
nautic correspondent. Dr Robert Aroory writes on 
coffee as a beverage and describe* a now method of 
preparing It for the table Tho great guano depoalts 
ol Peru are described and Illustrated l)r L II Baeke¬ 
land summarises the electrical and elo Irochemlcal ap¬ 
plications of bakellte 

©orvuatxmdcrtcc. 

THX in Off in “DAML TEJfXIT » 

To thi Editor of the 8< inrinr Avwm.i 

In looking over some old flies of tho Survrinn 
Amuii »t to-day, I found In the Issue of March I3tb, 
1897, reference of the bntldlng of thi old merchant 
ship “Daniel 1 Tenney," built at Newburyport, Maas, 
by John J Courier. Jr 

Thle Item, In connection with tho storm now raging, 
carries me back to eleven year* ago to-day, when tbe 
"Daniel I Tenney" was lost off the coast of Scltuate, 
In the disastrous November gale The wreckage was 
strewn for miles along the shores of Bdtuate and 
Marshfield A portion of the stern containing the 
name waa thrown ashore opposite tbe writer’s house 
1 picked up some of the Interior finish of the cabin, 
and havo made several pieces of furniture of It, 
which are prlxed quite highly by the owners This 
Is the sad ending of the career of that noble ship 
which so proudly braved the storms of old ocean so 
many years. 

Perhaps some of your reader* may lie Interested to 
know where the “Daniel I Tenney" laid her bones to 
rest. W W Raniiall. 

Sea View, Mass. 

tbs irvnrok ot hi reahoat 

To the Editor of the S< mevtifk Amksicav 

I beg to thank you for publishing my tetter, as also 
for your courtesy lu sending me the copies of your 
current Issue 

I wish to point out that although I Insist that It 
would bo a most difficult matter to prove that any 
other of th« eo-rallod Inventors have any Just claim 
to priority, yet If any reliable proof of any "lnvontor" 
having produced a practically successful steamboat 
prior to 1718 la available, then I would once for all 
sink any ilalm on behalf of Jonathan Hulls, but In 
my humble opinion, from research 1 have made upon 
tbe subject, such Is not possible Therefore I boldly 
assort that ho and he alone should have the great hon¬ 
ors ascribed to him Will anyone refuto this? 

I claim practical success of bis lnr«ntlon, but not 
commercial success, and to do justice to an Inven¬ 
tor b memory. It should not bo for the purpose of re¬ 
quiring commercial success He laid tbe foundation 
for commercial suicess this fait 1* undeniable, 
therefore why should he not have the honors and dis¬ 
tinction for bis genlusT Always remembering that be 
was many years ahead of hi* competitors 

1 do not admit, what Is #o generally claimed, that 
It Is not tbe man who Invents, as the man who pnta 
Into actual practice, that Is deserving of the honors. 
Without the man who Invents, there could not be any 
need Neither would he have any place for putting 
Into practice that which he would otherwise have had 
no knowledge of, had It not beeD for the earlier In¬ 
ventors 

It appears clear that Jonathan Hulls, although the 
side-paddle boot bad existed for many years propelled 
by both manual snd animal labor, yet he was abso¬ 
lutely the first to suggest steam power to supersede 
both methods by steam propulsion And with bis 
original Innovation of the sum whii'ler combined 
with tbe Bide paddles, his claim to originality Is made 
doubly sure, always remembering the very early date 
of bis Invention snd the very crude form of steam 
engine which then existed Therefore the greater the 
honor that should be accorded to bint 

With regard to Fulton, no serious claim tan stand 
In face of tho foregoing To put a mildly he was 
only a copyist In the matter of steam propulsion T 
cannot loo forcibly assert that Robert Fulton has no 
claim whatever, and this fact N 8 Arthur Daniel cor¬ 
roborates This gentleman asserts that “England 
should certainly set up a monument for Jonathan 
Hulls, as he was undoubtedly the original Inventor 
In England”, and ho further states “whether he 
actually built the boat or not Is of no special conse¬ 
quence “ 

I have been able to provide proof that he did build 
his boat, and that It waa a practical success Conse¬ 
quently, any additional proofs I have supporting him 
- and they arc numerous -would be quite superfluous. 

There oould not possibly ho more than one Inven- 
tor of steam navigation, whatever adjectives be used 
J Knows Hpils 

Manor Bark, Essex, England 
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GLASS ESPALIER WALLS. 


In the cultivation of finite on the espalier system 
the treee and vines are planted along a wall of atone 
or brick to whl h all their branchee ore arotuUy 
attached eoaito spread them out Into a plane sur 
fa e an 1 allow (rw ac ess of light and air to every 
part Ordinarily the dire tlon of the wall Is deter 
Ined by local circumstances and he varieties of 
pears berries i aches apricots apples and other 
f ulta whl b are i lanted along the wall are selected 
with refer nre to hie dl 
ruction Until very re¬ 
cently If the wall waa 
built In an east and west 
direction so as to as pose 
one face to the south the 
other face was almost i 
tlrely wasted In order to 
remedy this state of af 
fain several fr it grow 
on have conceived the 
Idea of employing trane- 
parent espalier walls 
through which the light of 
the sun can penetrate to 
the trees planted ou the 
north side of the wall 
Comte Horace da Choleeul 
In particular has conduct 
ed a series of very Inter 
estlng experiments of this 
sort on his estate at Vlry 
Chatlllon In the Depart 
ment of Belne-et Oise and 
has obtained some very 
promising results He 
built a glass wall 6% feet 
high and about 60 feet 
long extending In an eaat 
and west dire tlon and 
planted fifteen pear treee 
of the variety Winter 

Doyen on ea h aide north and eoutb Tl bearing 
surface of the wall amounted to abo it 26 squar yards 
on each side The south side yielded I'M pears of a 
total weight of 61 pounds and the north side bore U9 
peaTs weighing 77 pounds making in all 242 pears with 
an aggregate weight of 168 pounds All of the pears 
were of parti ularly One ai pea ranee without blem 
lahes of any kind and It la a remarkable fact that the 
fruit which waa gathered from the north fare of the 
wall waa even smoother of skin than that which was 
produced on the southern side Each square yard of 
the glass wall produced nine or ten peara of an aver 
age weight of abont 11 ounces 
Another experiment with glaaa espalier walla has 
been made by MW Croux A Bone In their nursery at 
Val dAulnay In the Department of the Seine The 
wall which they ronstr rted also 11m east and west 
and consequently presents northern and southern ex 
poeures As the ac om 
pai yli g photographs show 
the wall Is surmounted by 
a glased root projecting on 
each aide Along oa h fa e 
of the wall were llanted 
Calvllle applet Winter 
Doyen Passe-Crassane 
and Directrer Alphand 
peara together with pea h 
trees and grape vlnea 
care being taken to place 
the same varieties on ea h 


In 1607 theae trees and 
vinca produ ed their lint 
crop In which no differ 
en e beta en the fruit 
produ v d from the north 
and so lh sides of the wall 


BY JACQUES BOYER 

through the glass and oostsaqoseUy lees U nli nt i l 
and absorbed This dttwenm In absorbing power bow 
ever makes tbe glass waU Inferior to the masonry wan 
In tbs matter of warming the plants and protecting 
them from frost at night A masonry wall absorbs a 
great deal of best during the day and given It out at 
night but this effect Is comparatively small In tha ease 
of a wall of glass 

In ths matter of cost there Is little difference be- 



a slam nr Aim wall (south stnij 

tween the glass si d the masonry walls The cathadrai 
glass e nployed by MM Croux costs about 66 or |7 per 
linear yard of wall 8 feet high Including the cost of 
the glased roof projecting over both sides A masonry 
wall of the same height would cost |4 or |fi a yard and 
the addition of the glased roof which of course Is 
equally necessary In this case would raise ths total 
cost to t< or 67 per linear yard More extensive and 
long continued experiments most be made however 
before It will be possible to pronounoe s positive o{iln 
len concerning the relative merits of glass and ma 
sonry espalier walls 

There la now a prospect of a thorough, explicit oen 
bus of the population of China To grasp what this 
signifies one must first remember that China la vastly 
the most populous state of the whole world and aeoond 
|y that hitherto snch estimates of the number of Its 



cooler than the so th side 
of a masonry wall for 
ths very reason that some 
of the lnaldent solar radl 
atlas is trsnsmlttsd 



bstwssn 1M006 06* sad MfiMOfiM safer Commonly 
st tbs prsssnt day tbs number of natives la Cktm Is 
mentioned as 466 to 466 nttUsns, but opart gsoffraph- 
etn brand tbts number as gsssUy Is Baled, In many 
late books In oonssuusnes tbs render finds only MS 
to 666 or indeed only >60 mimosa stated as tba neb- 
abla extent of tbs population Naturally it osonra to 
tba thinker that tbs importance of an sapposJUane in 
regard to n yellow peril 
and its directions mot de¬ 
pend vary largely os n 
sura c a l culat i o n of tbs also 
of the population of China 

of former centuries tba 
Chinese government pro¬ 
jected and mads at isd 
tbe semhlanee of various 
oensasM so that when 
they ware publlshffd they 
were found to be mostly 

proximate number of tom 
Hiss and wan tbsrafora 
quits unretlabte An* the 
shadowy value of such 
CSBSBSM was not improved 
fay ths way by the chic 

of tha Individual prov 
Inoes who whan s oeneas 
waa ordered for tbs pur¬ 
pose of military conscrip¬ 
tion or of collection or ap¬ 
plication of a tax prompt¬ 
ly fatal Aed tba figurea 
Now finally tbe glgan 
tie project of a real oen 
sue of the whole Chin see 
Umpire la to be executed 
and In the doable form of a oentwa pf famlttsa and s 
census of Individuals Tbe former Is to be ready by 
the early part of 1610 tha latter by 19U In view of 
ths Immense extent of the Chinese Empire the vast 
nrea of this task can hardly be overestimated Tbe 
stupendous endeavor required by such a work can be 
s ntelned however by tha present excellent orgamlm- 
tlon of tha Empire though the fact cannot be Ignored 
that certain parts of tbe Empire deem themselves 
wholly Independent and will therefore resist the 
necessary official visitation required by the oensns In 
snch districts or will try through t^e stiff eat mendac¬ 
ity possible to make the results of the eenans as far 
as they ronoern thsmsstvM utterly rldtculoua 

Despite the recognition of the Inevitable effect of 
such uncertainties and defects however the definite 
attempt to make a caraful census of tbe population of 
China would be of neat value and even if tba final 
published result of tbe 

- double form of the ommus 

ware net correct by W to 
66 million Individuals 

el in shape° > a^t hollow 
through tha cantor nre 
used by the OMah a n m Gas 
and Electric Company A 
66«iot pels msunres 7 


ip Of Moot sections, so 
that It Is psssIMs to tofft s 
m * p v f rifc a lly any 
ateth. atesl ifififi m 

Gig soft*! sujs and a* the 
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GRAPHITE. MINING IN 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIF 


Ajmv tbs various minerals found la the Island of 
Osyloa, that whisk Is tbo moat abundant to graphite 
or plantbago, practically the only one found In auffl 
htoat quantity to render exploitation profitable It haa 
attained a worldwide repuUtlon for tta excellent qual 
tty tta com position being praetleelly pore carbon and 
to In exteaatve demand tor croctblea The average 
output to approximately BOOM tone per annum the 
Renter part of which to exported to Great Britain 
and the United Btatee Within the peat two deoadea 


the trade haa undertone considerable expansion with 
the result that mining to being extensively developed 
The mineral to found In veins and noeta In the crys¬ 
talline rocks occurring frequently in a fibrous or Oaky 
form the Hake* being disposed at right anglaa to ths 
wall of the vein Thee* veins vary In width some¬ 
times being leas than an eighth of an Inch while In 
others they will extend to several feet Some are found 
to follow the foliation planes of the various ro<ks 
while others run crosswise or branch In all directions 


1C AMERICAN. 

As a rule In a series of shafts sunk dose t > one an 
other It will be found that a single main vein or lev 
eral parallel veins will extend through the whole of 
these pits with minor vanes etrotrblng from either side 
along the planes of division Even If the mineral is 
not found In continuous veins but rather In Isolated 
pockets or nests these are generally parallel to one of 
the main directions Investigations show that the min 
eial exists in a series of belts but their lx tension can 
(( onUnuei on peg* % ) 
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RUFUS PORTER AND 
“FLYING SHIP.” 

BY G L McCLULR. 


HISriHJJrg} 


Soon after the Montgolfiers Invented their flrtt "hot¬ 
air’ balloon, which «u almost Immediately followed 
by the lint ’gas balloon, the attention of scientists 
and Inventors seems to have boon centered on the 
spherical and elongated gas bag as a means of flota¬ 
tion, and the proWalon of propellen and rudden to 
enable the navigator to control the movements of the 
unwieldy and wind-tossed sphere, and produce what 
Is now known and briefly described as a "dirigible" 
balloon Omitting all reference to the work of the 
many accomplished and venturesome balloonists who 
originated or copied the various devices which they 
adopted for the guidance and management of their 
spherical or pear-shaped, or elongated and cigar¬ 
shaped gas enrclopes, we will revert at once to the 
subject of our aketcli 

Kurus Purler, belonging to that numerous class of 
Ingenious New Knglandors ususlly styled "Yankee in¬ 
ventors ‘ was born at West Doxford. Mass., May lit, 
1782 and died In New Haven. Conn, August 13th, 
HUM Although he received only a common district 


varying success, Us Journalistic enterprise was pur¬ 
chased by tbe present proprietors of the Beugnne 
AtnoucAir 

Among Porter's Isas noticed inventions, and the one 
from which I presume he reaped the smallest recom¬ 
pense, was s flying machine, or as now styled, a 
‘dirigible" balloon, but which he dubbed an "aero- 
port" As nearly as 1 can ascertain from the records 
at my command, this Invention was made and pat¬ 
ented In 1830, but not nntll 1853 did Porter seem to 
make any serious effort to exploit the device. In that 
year he organised what he called "The Aerial Naviga¬ 
tion Company," and attempted to raise the fundi necee- 
eary to enable him to construct his first aero port by 
an appeal to popular support through the sale of (5 
bonds or certificates. 

Among lbs papers of my deceased father I have re¬ 
cently found one of these bonds, Issusd to him under 
date of April mh, 1863. a facsimile of which Is re¬ 
printed herewith 

Below follows an abbreviated copy of the "propoel 


not exceed lit per day it la asoertatnad by a miMt? 
and careful estimate that an aeroport 150 test tong 
and capable of carrying live persons at a speed of 
sixty milts ptr hoar, may be constructed for 11,500. 
Now, having been disappointed of the funds requisite 
to put this invention in operation on a seals of prac¬ 
tical utility, I propose that if three hundred persons 
will subscribe five dollars each, payable whan the 
whole amount of 1,500 dollars shall have been sub¬ 
scribed, I will forthwith construct this pioneer aero¬ 
port, (whloh may ha done In tlx weeks), and when this 
it put in operation I can readily command the requisite 
funds tor constructing a large aaroport as above men¬ 
tioned And 1 wiU so arrange that each subscriber on 
the payment of the said sum of five dollars, shall be to 
nished with e regular title deed, which shall entitle 
the holder thereof to one three-hundredth part of this 
first aeroport, and also to one three-thousandth part 
of the first lerge aeroport that shall be constructed, 
and of all benefits and emoluments that may be de¬ 
rived therefrom for twenty yeare, the said aeroport 



VAOUKIUt Of TKX AUUAL HAT10ATI0I 0OUAHY son WHICH 


school education, he possessed an alort mind and a 
retentive memory, which, coupled with a natural 
genius for observation and Invention, fitted him ad 
ntlrably for an active and useful life He early dis¬ 
played Inventive abllltloa or no mean order, as U at 
tested by tbe Hal of his patented Inventions disclosed 
by the records of the Patent Office Some of bis patents 
displayed an acumen and foresight which led him Into 
tbe van of progress, and provod that he wee fully 
abreast ir not actually ahead of his time. Among bis 
numerous patented Inventions we find enumerated a 
cord making maiblne a steam carriage or ordinary 
road vehicle, prophetic of the tatter day automobile, 
a pioneer treadmill horsepower machine, a corn 
■heller, tbe Inevitable Yankee churn, a washing ma¬ 
chine, s signal telegraph, and a municipal fire-alarm 
system, the latter doubtless being tbe forerunner of 
tbe largely adopted end efficient Gamewell fire-alarm 
system, now so largely In vogue. 

In 1840 we find Porter u editor of Tbe New York 
Mechanic, the fire! purely scientific newspaper pub¬ 
lished In the United States. The next year It wai re¬ 
moved to Boston and the title changed to The Ameri¬ 
can Mechanic In 1845, evidently not having made a 
pronounced auroras with the publication of The Ameri¬ 
can Mechanic he returned to New York and began the 
publication of another Journal which he styled "Scien¬ 
tific American, the Advocate of Industry and Hnter- 
prise, and Journal of Mechanical and Other Improve¬ 
ments,' on a cash capital of $100 Ths first number 
of the new periodical was Issued on the 28th day Of 
August, 1845 After sis month* of struggle, with 


tlon and pro*pectus" alluded to In tbe bond, as 1 find 
It printed In the Issue of the National Intelligencer 
of March 19th, 1853 

"Ths Flush Saw” 

"A chance to secure s cash Income of |10 to |30 
per week (or twenty yeare by the investment of five 
dollars In advance 


to he kept lb repair without expense to tbe share¬ 
holders. . Washington, March l«th, 1863. Rufus 
Porter” 

While wtth tbe added knowledge and experience of 
a half oentury we can see wherein Porter was mis¬ 
taken In big calculations and visionary to a consider¬ 
able degree, ws can also see wherein be was in ad- 


"It is extensively known that the undersigned has 
by theory and practical experiment* so fully demon¬ 
strated the practicability of aerial navigation that all 
who have fully examined the subject are convinced, 
end no person, even of those whose Interests are ad¬ 
verse to Its success, can offer a word of rational ar¬ 
gument against 1L Several model machines haws 


succeeafuUy, and one of them, sixteen feet long, ear¬ 
ned a small steam engine, by tbs power of which tbs 
machine was propelled, and, being guided by Its own 
helm, travelled rapidly through the air, even against 
• Drsese or wind, in direct How or circles, according 
to tbe adjustment of Its helm. This machine was wit¬ 
nessed and applauded by hundreds in New York and 
Boston and notices thereof wars published in several 
newspaper! of those cities at tbs time Binos those 


perfected. And it appears certain that a safe sad 
durable aerial ship (or aeroport), capable of carry¬ 
ing one hundred and fifty paaasngsrs at a r ^ted of 
ninety miles an hour, with more perfect safety than 
either steamboat or railroad can, may be esnstroeted 
for 316.0M, and that tbs ex pease ef running it win 


> of his day and generation, and prepared to 


i in posses sion 
r applied to dli 


lot of bit aeroport as.Wva by, the engraving 
oa tbe bend, one osaoot help 'being ‘struck 


with its r aai mbl s n atto tbs ^---- 

While, without rqpM&g Porter's ot le ufrl ftu s ta to 
the oapaetty of bis aeroport for tonnage and speed, t 
Judge he was guilty blertggataUon, be carmtely mam 
mighty near tbe Mtagt oubdttbms for a RMcweful dirig¬ 
ible balloon with *3*0* *>***. *ofler. and cabin 
grsntiy redaeac WhatWsOodh* adopted for stiSw 
tag bis gaa eyRnder la Uta dbssltsa of the metal aims* 
nlem, ** need hr Odnit Beppelta. t* fet dtsolosehTtaA 
*t is quita pawftia a* Uspqotioa at Ms pstaot sttpt 
gjseloas sots* tfbfttilfi piiiifMip for that 
infra Porter la esrtalhiy datttfed to aB ths cndit 

.#• rt >Sf ••sfittbr *3* 

tssupsrior * 

d* ia os* 
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A simple method of Imitating marble with all It* 
beautiful vein marking* spots, and Irregular llnea and 
variable color*, la aa follow* 

The skill In giving the velnlng, etc, to the product 
will be qnlokly attained by making a fow small slab* 
In a plain way previous to undertaking the production 
of a larger number The colors for the velnlng must 
all be of a mineral character, as follows plumbago 
(Mack lead), chrome green (dark), common crocus, 



yellow ocher, rod oxide of Iron, and ultramarine blue 
Procure a few pieces of stout sheet glass, any 7 lucbea 
by 11 Inches (an ordinary 11x14 photographic nega¬ 
tive cleaned and out In halves Is just the thing) 
Make a wooden frame of % Inch board, an Inch deep 
with a division in the middle, simply held together 
with I Inch Iron brads not driven firmly In Losvi 
an eighth of an Inch projecting so that they can be 
easily withdrawn with a pair of pliers. Arrange 
these stripe of wood, after being smoothly planed all 
over, so as to give two squares of five Inches Internal 

Make up the following In a bottle Paraffin wax, % 
ounce, beuxlne, % pint Place this, well corked In 
a warm room to dissolve, aid this by shaking it occa 
slonally When the paraffin is dissolved It Is ready 
for use. Brush some of this preparation all over the 
Inside of the wooden panel Then take a pluee of 
Canton flannel or soft rag, wet It with the benzine 
mixture, rub this well all over the smooth side of the 
glass plate, polish It thoroughly with two pieces of 
soft rag until there appears to be nothing left and 
place the frame upon the glaaa plate Now lay a 
mirror, or a piece of plain slivered glass upon the 
work bench, or table, and place a block of wood at 
each end so that the glass plate end frame will resL 
about four Inches above the mirror the frame be¬ 
ing held In place by a couple of rubber bands 
Place a teaspoonful of chrome green In a small sauit r 
and a teaspoonful of black load In another saucer and 
add a dessertspoonful of water to each 

Mix the following In any aultable veaacl (a small 
stoneware pitcher being wall suited) To ten ounces 
of water add sufficient plaster of Paris to make a 
mixture of the consistency of thick cream Skim off 
the air bubbles and any dust that 
may Heat on top, when In the 
coune of a minute or two the plan¬ 
ter moat be poured carefully Into 
one aide of the square on top of 
the glaaa plate. Fill this nearly 
half way. Pour the remaining 
portion Into the other square. Now 
dip a small brush Into the mois¬ 
tened black lead, press It through 
the soft plaster and paint the plain 
or tig-sag velnlng or spots. The 
plaster Mends beautifully with the 
color and the mirror enables one 
to see the affects produced, hoy 
line made too strong or lumpy In 
appearance can easily be rectlOed 
by a Ught stroke of the brush 
Green streak* or vein* may be A 
pointed with the same brush after Off 1 

washing it qaickly and dipping It 
into the chrome green. Treat the other square In the 
same way. 

Having no* produced the reining, the block may 
be reinforced as follow*; Have ready to band a few 
please of gatatolftM m» netting. Cut a piece 4)4 
Jaefcea square with a qett^Op of Jnehor three-eighths 
of an ttefa nooh- to»nd •»# the sods and lay tbs 
pleoe down upon tb# plaster with MfOgh ends atlekfec 
up. fa tbs ■**» OKober tkat the pitot* was mixed 
gMuLftl MMt the mm W»tlty ,of Po*tbp& eemsot. 
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*1**11 quantity at a time, pour tb* mixture upon the 
Plaster sad wire netting until the panel is Oiled. 
Treat the second square In the seme way, allow the 
whole to stand for an hour, until both plaster and 
cement have become quite set. As soon as all has be¬ 
come well set, draw out the brad* with s pslr of pllera 
and remove the woodwork carefully This will 
hasten the drying Take care not to shift the cast 
blocks upon the glass plate Let them become quite 
dry while In contact. When dry the colors will not 
he more than one-third aa brilliant as when wet. the 
effect being precisely like marble The face of these 
blocks will possess very smooth surfaces with only a 
partial gloss upon them, being at the same time per 
mis The porosity can be stoppod and the gloss much 
Improved by the use of amylacetate collodion This 1 r 
practically a solution of gun cotton in amylacetate 
which not only fills the pores of the plaster, but forms 
a coating as clear and transparent as water It re- 
slats the action of weak acids and alkalies and can ho 
washed with water and a chamois leather at any time 
without Injury to tho object It covers 

When the squares are perfectly dry and slightly 
warm they must be placed In a plate or large saucer, 
containing a mixture of amylacetate collodion and one- 
third amylaretate This thin collodion w 111 iienetrate 
the pores of the plaster for a quarter of an Inc h nr 
more in a short time Removo tho square and stand 
on one corner to dry In a warm place When dry a 
roallpg of the thick amylacetate collodion may be 
brushed upon lli» surface and allowed to drain from 
the apposite coiner The surface will Improve in 
brightness with every coaling Amylacetate collodion 
costs about two dollars per gallon at any wholesale 
chemist a. A gallon will go a long way In waterproofing 
such slab* of linltatloD marble aa here described 

A much harder material with a slight grain can be 
produced by mixing a small qnautlty of ground pum 
Ice nr ground glass with the plaster which must he 
Intimately mlxod to insure uniformity This mixture 
Is sometimes termed rnrtan rriuunl Imitation marble 
blocks can be made by the above process Into any 
shape- such ss a keystone for a mantelpiece or clnulur 
v Ith an Inlaid bonier and In many other wayB that 
will suit the taste of the Individual worker In place 
of Portland cement, Parian cement miey be used as de 
w rlbed above, thus producing a slab of an almost uni 
form color Any sl*e of slab may be made as dest rlbed 
Of course the thickness must Increase with tho size or 
the slab to give strength 

■OKI OUBIOUI OHKXICAL OIOWTHI 

The following experiments are somewhat out of the 
ordinary but may bo performed with the materials at 
band In any chemical laboratory, or obtainable at a 
well-stocked drug store 

In the first exiwrlmont mercury la prepared by 
throwing Into It small pieces of clean metallic sodium 
The sodium will almost Immediately take fire and 
leave 0 hard cruet on the surface of the mercury 
Break this crust with a glass rod and stir it In the 
mercury until It dissolves The little pill bottle on 
the right In the Illustration contains lire cubic ceutl 
meters of mercury having sodium dissolved In It The 
tumbler on the left shows live cubic centimeters trans 
formed Into ‘ammonium amalgam, 1 and occupying a 
space over Ufty times tho original volume of the mer¬ 
cury Tho transformat ion a as brought about by 


spongy In nature, and Its growth In all probability 
caused by the evolution of a gas. Thl* I* Indeed the 
true explanation of the phenomenon The NH, of the 
ammonium chloride dissolve* In the mercury but soon 
the mass decomposes, and bubbles of ammonia and 
hydrogen gas catus the enlargement. 

In a few moments the mass will begin to sink, and 
a strong smell of ammonia will be noticeable If a 
lighted match la held over the small bubbles arising 
from the liquid, they will burn, lighting with the "pop’ 
Indicative of hydrogen The mercury will soon re¬ 
turn to Ha normal rondltlou, In accordance with the 
following equation 

2 Nit, dissolved In Hg=2 NH. + II. + Hg 

There can he no doubt that the NH, Is actually pres¬ 
ent In solut Ion In the mercury, for when a Balt or am 
rnonlum la decomposed by electrolysis, the NH, Ion 
upon 11s discharge gives ammonia and hydrogen and 
no Nil, Is formed But If a i>oi>l of mercury Is used 
as the negative electrode the NH, dissolves In the 
mercury and forms an amalgam with It However, 
during the formation It swells up and gives off the 
products mentioned above 




throwing the mercury Into a tumbler containing a 
strong solution of sal ammoniac In water The mer¬ 
cury Immediately swell* up Into a spongy mass. The 
time elapsing between the moment when the sodium 
amalgam was thrown Into ammonium chloride and 
the taking of the photograph Illustrated here wa» 
a boot thirty second*. 

Th* reaction may be represented a* follow* 'fN» 
dlaw]red In Hg) and NIVH= (NH, diraotved In Iig) 
+ NhCL 

, Uppn exa m i n at i on of the mass, it l* seen to be very 


The most Interesting point about this experiment <s 
that It Is In accordance with the theory that ammon 
lum would have the properties of a metal If It could 
Ik Isolated foT excepting this substance the metala 
themselves can only be dissolved In mercury 
Thu second photograph Is an UluHtrallon of an ax- 
IKTluiunt dc-pundlng upon the peculiar property of 
aluminium amalgam 

Tin action or sulphuric aud nitric acids upon ordi¬ 
nary aluminium Ib viry slow because the metal re¬ 
el Ives a coating of aluminium hydroxide and la 
shlcldod from the acid, but if the aluminium Is atnsl 
gamated with mercury, (he action la very rapid 
Aluminium haa a very great affinity for nxygen. and 
will displace all the metala save magnesium from their 
oxides If a mixture of alumlnlnra powder and ferric 
oxide Is placed In a rnirlble, and 11 red by means of a 
piece of burning ningnndura, a violent reaction takes 
Place enough beat being produced to leave the Iron, 
which Is one or Ihc products In a highly molten slate 
This Is the prim Iplu of the "thermite" used for weld 
leg, etc 

Ft 0, I 2A1 = A1,0, + 2Fe 
Some Idea nr the speed of reaction and the heat gen 
crated may Isi gained if three small Iron crucible* are 
placed In a vertical rollimn, one above the other and 
sc paratod five or six Inc hes A mixture of aluminium 
and ferric oxide Is placed In tho top crucible and Ig- 
1 lied Almost Immediately molten Iron will melt Hi 
way through the bottom of the first crucible aud pass 
through the second and third as If there was nothing 
In the way A box of ssud should be placed beneath 
the bottom crucible to catch the molten metal 
The affinity of aluminium for oxygen can Is- shown 


metal with mercury The surface 
Is almost Immediately oxidized 
and tho result Is a growth of white 
tufts of aluminium oxide over the 


The easiest method or amalga¬ 
mating the aluminium Is to clc-an 
n small portion, and lh< n drop upon 
It some mercuric nitrate solution 
and allow It to dry The growth 
will Immediately tnnimnnte 

In the Illustration, the taw of an 
aluminium backed telephone reeolv 
er has been used for the expert- 
0 0IM0T1C menl, and the resulting growth Is 

shown by the white spots, princi¬ 
pally on top at the left 

The third photograph la a striking Illustration of 
osmotic pressure The tall plant like growths may be 
formed by throwing small pieces of any of the follow 
ing crystalline chemicals ferric nitrate copikt chlor 
Ide cobalt nitrate, nickel sulphate and manganese 
sulphate Into a beaker glaaa containing a diluted solu 
tlon of sodium alllcato of I 1 specific gravity The 
crystals vrill almost Immediately sprout up Into varl 
eras fantastic shapes, and grow several Inches In (ha 
rourae of a few minute*. 

The salt* dissolve In the water of the 


Hodlum sill 
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rate solution ud nut wit* the sodlam nitrate to wu obtained at tstorvafc. Wit* a lam ball mith* 
term a allkata of the natal of the nit added Tot rlsht hand rod and a «naH o*e oa the left, a *V* 
Instance la the cate of copper chloride copper alUcate thinner and more frequent apart from five to six 


luCI, + Na.flIO, si CuBlO, + INeCl 


crystal of Cufl, surrounded by a sack of laaoinble 
CuBlO where the rapper chloride baa come Into con 
tact with the sodium allleate 
Particles of a dissolved awl stance excreta* a preature 
■Irallar to that of a gas explained In physic* texts 
under thi title of the kind tr molecular hypothesis 
Whan the aa k la first formed tha pressure la equal 
on both sides but aa more of the copper chloride dis¬ 
solves the presaun on the Inside of the sack becomes 
so great that It bunts at the top where the hydro*lotic 
pressure of the liquid la least and the sack weakest 
The liquid spurting ont of the top Is Immediately 
surrounded by a new aatk and the process continues 
until the salt la exhausted or the growth reaches the 
surface of the liquid 

The silicates of the metals of the salts mentioned la 
the list above are also Insoluble and the same explana 
tlon holds true for their action 


In the Urge quantity of lltenture on wlreleas tele¬ 
graphy practically the only method described of pro¬ 
ducing the high tension ourrenta required Is that of 
using a powerful Induction coll or n high tension trnna 
former on an alternating current The possibility of 
utilising the discharge from a direct generator of 
static elertrklty la barely touched upon In order to 
t at the practicability of the use of such s source of 


The firet experlmeats la sending a 


turrent the writer < onstrui ted a static machine of the 
Wlmshorat pattern and made some experiments with 
It The machine n photograi b of which U shown 
herewith wu fitted with two glass plates twenty 
Inches in diameter supported on a half Inch steel 
■haft Each pUte had thirty sectors of heavy tinfoil 
*14 lnchee long The brass work wu made 
from 116th round rod and the brua balls 
on the collectors and Leyden Jars were pur 
chased from a manufacturer of brass bed 
steads u wore the large balls terminating r - 1 "" 
the discharge rods and the sending device 
below These balls were filled with crushed 
llnfoll and contact made by Inserting the 
supporting rods In wooden bushings fitted 
In the necks or the balls 

The two Leyden Jars showing at the front of the 
machine were made from hydrometer glasses provided 
with feet and each had a combined Inner and outer 
coating of *6 square inches of foil Tha Interior oat 
tnga were arranged to be connected with the discharge 
rods by short loops of brass chain and the exterior* 
Joined with a similar chain laid along the base of (be 
machine The device shown attached to the front 
support Is (ho key by whltb the spark is thrown Into 
the aerial and ground and the messages sent By 
preutng tho lower lever the rocking arm above It 
a hi h supports the two Insulated balls Is pnllad up¬ 
ward and the latter are thrown Into range of tho 
spark from the die harge balls One of the key balls 
Is onnected lo tho aerial and the other to ■ good 
ground such as a gas or water pipe I round It best 
to allow the atrial ball to take Its charge from the 
positive discharger By pressing the key for longer 
or shoit r Intcivals the dots and duties of the code 
are cosily obtainable 

An aerial was r cted on my roof at a height of 46 
feet above (he greund consisting of two horisontal 
coj per wlr s sue ported on two-foot spreaders with 
Rads elf n ar the center running to the edge of the 
roof where th y acre Joined and a single wire led 
tlin e to the n echini on the third floor This aerial 
gate a wave length of about 7* meters Owing to the 
extr ncly high tension and evanescent nature of the 
discharge It was ne eaaary to Insulate the wires with 
pr at care which au done by au| porting them !n par 
affln I class tubes The machine u constructed gave 
a solid stream 


no receiving aerial A number of dstectsre were eon 
s<rooted experimentally in lading a coherer and de 
coherer with a 14 inch gap filled with nickel silver 
filings ■ microphone consisting of ■ piece of hard 
pencil lend bridging two steel needles a hare point 
electrolytic and a Marconi magnetic detec teT In all 
tho teata made the coherer gave the beat reaults at 
short range and the microphone the best for longer 
distance Indued the sounds were much dearer In 
this case than when the electrolytlo wu used though 
the latter Is considered the moat sensitive of all 


Tig i -du«u gxraanmra rxx ooun uluhot 

In these experiment* a home made relay of *00 
ohms resistance wu used with the coherer and a pair 
of 75-ohm ear phones with tha microphone In the 
experiment conducted In the near by room the straight 
■park from the discharge balls wu used and gave 
clear signals The coherer wu then moved to the 
back yard and provided with a ten foot aerial stretchod 
horlxontally six feet above the ground the otheT con 
nectlon being to a water pipe The signals were still 
received clearly bat on Increasing the distance to 
three hundred yards no result wu obtained with either 
receiver although the aerial wu extended to a length 
of thirty feet 

In order to lncreau the power of the spark the 
Inner coating* of the jars were connected to the dls 
chargers the outer floating* still remaining uncon 
netted 

By this arrangement a shorter thicker and more 
brilliant apart wu thrown Into the key balls which 
while not U frequent u In the former uw wu sofll 
rlently comtlnoous to easily permit sending distinct 
dots and dashes when the machine wu driven at a 
■lightly higher speed The microphone now responded 
clearly when the key wu worked showing the In 
crease In efficiency of tha new arrangement and a 
more ambitious experiment wu deckled upon The 
receiving station Including microphone telephone re¬ 
ceiver tuning coll batteries, etc wu transferred to 
a bouse tbree-quahtars of a mils away and a receiving 
aerial erected As the owner of the house objected to 
the use of the roof for this purpose I wu compelled 


MIMt 

protean «ra» » a^kMnr 

Th*»*HM»pt& wm «*»£**** Ava gkp- 
port, and itsodat 

*hlch wen »*eMed a p*lr of sir* 

feet loag tied* wires war* Joined at JssSss* nut 
led to the toning oofl. ww* hqd a rngwcuy «c m 
asters and thence to (ho microphone M a prear¬ 
ranged hoar my better half paHeatly worked tha 
Katie machine at tha sending o«d for tfteen minutes, 
■sliding dashes at slow speed and In gronya of three, 
to avoid oon fusion and thee* signal* oouid bo hlattr 
but namtstakably heard In the phonoa at ay and. 

I have no doubt that with a more efficient aerial, 
variable condenser high rwlstance hud phones, and 
potentiometer for the battery the reeel ring distance 
could be enormously Increased Pooafbly a also spark 
gap and sending helix would be aa advantage at the 
•ending and A multiple machine, baring three or 
more pairs of plates would probably have aoffieteat 
capacity to rapidly charge and discharge a small pair 
of Iaydsn Jan and so sand greatly Increased power 
Into the serial and lncreau the radios of efficiency 
The detail* of the apart gap showing the character 
of tha spark u given from the Interim of the Jan 
alone u need In the foregoing experiments are shown 
In one of the photographs The reoetring apparatus 
with the exception of the toning coll to also shown 
herewith 

Hold a pin vertically with Its pointed end between 
the thumb and forefinger Place the pin thus held 
before your eye In oontact with your eyelid Clou 
the other eye and look at tha drawing Tig 1 this 
bring at a distance of about three to live lnchee from 
your eye 

Taro differently oolored gratings apparently placed 
•1 two different dlstmnoes from the eye both of them 
made np of vertical lines will Immediately appear 
One seems to be relatively near Its lines have a dark 
brownish hue Tbs other Is made up of dark bluish 
bars and every one of theea seams to stand 
at a distance behind the lint grating If 
the figure be moved laterally the near-by 
I brownish lines are seen to move on with 
j the paper but the bluish ban run In tha op- 
"~ 1 " 'I posit* direct ton 

* The near-by brownish tan are the black 
■tripes of the figure In spite of the fact 
that the distance between the fgnn and 
the eye la shorter than that of distinct vis¬ 
ion the stripes are not much blurred u the pin de¬ 
crease* the aperture of the pupil and thereby Increases 
the depth of focus 

The faraway bluish ban are the shadows east by 
tha pin on the retina In the middle of every luminous 
beam sent by the corresponding white line Tha 
■hade Is cast right side up but the retina Inverts It 
and the result la the curious Inverse motion of the 
bluish ban whan the papor or pin la made to travel 
laterally 

The origin of the bluish oolor of these ban la 
shown on Tig 2 L L is tbs cron section of a white 
line The pin P (relative site Is exaggerated) closes 
the central part of the crystalline lens and as the 
achromatism of the periphery is Imperfect then is a 
rather strong dlspenlon of tho white light The blue 
nys B B of the shaded spectrum invade the obscure 
central sons which la the shadow of tha pin This 
assumes a bluish hue Ter a similar reason the lev 
refrangible colon red and yellow lag behind and re¬ 
main on the image of the black stripes right and left 
of tbs white 11ns The admixture of colored light to 
the dark stripes la In c re ase d by the fact that the 
whole Image being ont of focus th* limit botwesn th* 
black and whit* lines cannot be sharp 

The blu* rays meet to a focus baton the red and 
yellow nys they give therefore the tmpmton ffi 
coming from n Dsr-qway luminous object Tha 00* 
trary etatesqsnt lo true for the red and yeBow ray*. 
This aoooanti la port for the fart that the hrowntjfc 
ban seem to be nearer than the bltllah tinea Th» 






















apparatua for Bakin* and packaging batter aia* of tbc opening for admitting the T.por in provide a machine arranged to 

that I., akaointalj fro. from ml may b. *».«*.«! or BllWd .Itbout the uao nwM« l( tMoelt* °* «*?£*>>"* " « „. to will ..on 

RCREBN.NO APPARATCB, J .. r.raoH, 

Z « 2 £Z2- of the EHBMi rtlllUaa. «*£> — - «• »* " U a^rX“* ZTZ 

butter ELXVATOBCPI’BOABD —C H Wn.r.tt, non .liming .cminlni «and mH ran1 Tih like 

- Canton. Pa In Ibl. ta.f.nee th. Invention I. HKVKUHINn MEANS. POH SHAFT* -H F £ .Ed« art doll., rl.i* each 

Of flrmml Intareal. an lmprovament In olovatur or dlaappurlng HnTFi.iT, Perry Townablp I’a The Invon aeparate oar or receiver it Ik. dealaned 

BintALMiNa iNVrRDMk^r - T * capboard. .ach .. embody .n elevator .tad .Ion pertain, to certain Improvement. In re- “ £,Tmoon£lmayh. runM* 

iSStSF* T 'iSIS^Ban. I tn i *«.* *2 "LT^TZZ —— h «- ■»■«"» - 

‘t^Uto^r^T. VSVS&H'm ««»» « oth« room where to the M-ln the “ *“ “ - 

SEU? S” S"^SrS55.*3Sr tSot CLOTHES-LINE BCPPOBT T PAPER BLIfTBB —H M Cant „„ , ^Tt" _ 

a:i^.=rrirs:« 

- - jj»madapted 11 .®t 1 ;:. n t: r x\vTd. ,n npr: n rt.i"sn 

naano*. t'nlooport, and r R. Aau. Now York, | ttomB Ia r^ui^d to enable elotbee [ epeclal feature rratdu. tn th. rewinding ,nt “** "» ^u ■ , * wl,h ,,r " ,|,h,,,,t fo [ rulpB and 

N * Th. object of «he '“""‘K” >* * ** to iTioto SmA removed from the mechanlao. and the mean, employed for main »rr«n*ed to wun.relx h.dd the tip In P-Won 

tut a durable bottle from Which the ceomnta P**i? n !nto h „ rUwlU1 potion lalnlng uniform anrf.ee friction upon the to •>'<>* "-nveUlcnt replacing of a worn 


a lily tnacremlblo and draw the blood off from A. Mi 
two or more plaoee almultanraoaty haa d, 

NON-BBPILLABLE BOTTLE.—H C. An J" * 1 
naaaox. Cnlnoport, and r B. Aau. Now York, **“ 
N Y The objoct of the Invention la to pro- “I™* 
vide a durable bottle from which the content. *° “ 
aan be eaatly poarod, which cannot ho refilled ■“>*> * 
after anoa bain* emptied by the ordinary w ‘* rn 


' Manx New York I 
he objoct of the Invent 
nd Improved billiard 


I red to enable r loth.a apodal 
r removed from the medianlai 
o hortaontal poaltlon uinln* 
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(CWufcMi from mm *+•) 
tgtfigol force olttotod by Um bud, ciiih 
tk* tan to mtorvo doriag lta flight In 
mSe epnt&ODf though the hud U re¬ 
volved, the dram upon which the bell 


This devtoe la brought into motion when 
tt u dealred to give the hall a “■pin.” 
There la a groove In the drum In the 
palm over which a hand la passed, and 
which by evitable arrangement! la car¬ 
ried to the ammo pofnta aa the “ewerva" 
polttya. For imparting a pare apin to 
the ban, the pulley rotating the hud aa 
above described la thrown out of action, 
and elmply the dram In the palm upon 
which the ball reeta revolvefl during the 
travel of the arm on u axle parallel with 
the dram ud at right anglea to the line 
of flight laataad of revolving on an axla 
parallel with the line of flight, u In the 
action to produoe swerve. If dealrod, 
both aetlona can bo brought Into uee at 
the aoe time, ud then the ball la given 
a compound or refractory gyration—a 
1 of awerve ud epln—whloh 
i the moat accompli 
a of the erratic ud con- 
atantly varying rotary axla of the ball. 

The device le aptly suited for practis¬ 
ing purposes. The velocity of the ball 
eu be altered at will, Ud there la a 


nelsoris^lS 

Encyclopaedia. and 

Research Bureau for Special Information 


to Indicate the ei 
flight The variations possible are Tory 
extensive, ud no two euooesslve balls 
need be delivered alike, the change being 
effected without the batamen being aware | 
of the fact, or If deelred a certain type 
of delivery can be repeated ad Ub Kvery 
gyration can be adjusted as desired, and 
Indeed It Is possible to mechanically re¬ 
produce the deliveries of any particular 
bowler The “break," 1. e., the tangent 
to right or left produced when the ball 
strikes the ground, U measured by a 
graduated sight, whloh also Indicates the 
awerve of the bell to one side ot the 
other daring flight BlmUarly, the ball 
can ba made to leave 
point of the arm’s travel, there being a 
series of stops to secure this end In this 
manner the pitch of the ball, that 1s the 
distance from the machine to the point 
where it comes Into contact with the 
ground, eu be easily varied, and simi¬ 
larly the ball can be made to strike the 
ground In such a way that after the Im¬ 
pact It shoots forward at great speed 
The machine 1s mounted on teleaooplc 
togs, ud the height of the delivery of 
the ball can be made to coincide with 
that of any bowler whom It to desired 
possibly to Imitate, the variable range be¬ 
ing from six to eight feet above the 
ground. The mechanism to also arranged 
to swivel on Its body, so that the bowling 
arm can ba pointed In uy direction with¬ 
out moving the body The arm to brought 
to the horiiontal position by means of a I 
lever, by which It to also trained ud re-1 
leased, ud at the same time a disk to 
raised to warn tho batsman of the 
pending delivery Kvery ball delivered to | 


AVTOKl.no 1AXLWAY liBTT MOT. 

(.Continued from page tt ) 


Tho remarkable safety of this apparat- 


(1) Tho locomotive personnel to warned 
la a triple manner on a dosed signal be¬ 
ta* paa aed over, via* (1) by a dreo (*) 
hr » warning disk, and (I) by the brake 
bring actuated. (I) The train to atop- 
pw«: <J) By ordinary braking (in the 
caae of preliminary signals), (I) by high¬ 
speed krakfcw (to the case ot mala it* 
gala with two pilra of oceUcte), («) 
Tb« t sn ort o n as to whether the tooooo- 

by th* dash ud tt> Wo 

track eoafacts which oih/iW tt ttto- 
fnttoJwb to ,W^w« fxtre»eiy- — 




* It Cannot Grow Old 



_ y for 

._il particular* of the only 
Fnrydopadta that 1* abso¬ 
lutely up-to-date now, and 
tlwmye will be, and ot the 
value the FRKB 8ERVICK 
of Nelson 's Research Bureau 
would be to you, not only 
from an educational but a 
badness standpoint 
Nolsoa'a Porpotwal 


i written end published. It treats more subjects, has more ill us tra¬ 
ms ps, than any other work of lta kind in existence. 

was : 

Qropaan Rdltor, OBoson Basdewak, MX , Xdtnbunrb, Mcotlsad. Tha lonat acbolara. sdretlat*. 

id edacaton are engaged by the editors to keep Nelson a F ar petssl Ix*»e-Ixal nncyclopwdls the 

ait modern reference work for all time Theae three permanent, active Editorial OtaSTmake 


add new Information ralaUva to any subject at any time. 

NELSON’S n mOHLY PERFECT REFERENCE WORK 

U Information tt Ahornyu Up-to-Dotn, Therefore DapomiMa 

RIAD THESE LETTERS 

FROM COMMANDER PEARY AND PRESIDENT SCHURMAN 

Nov 30, 1909 
Thomas Nelson & Sons. 

Deer Sire-— 

In my use of Nelson's Encydopoedla, 

I consider the looao-W system to be o 
practical end updo-dole method of keep¬ 
ping abreast the timet with new facto 
concerning Important matters and event*. 

The plan of keeping Nelson's Ency¬ 
clopaedia to date Is the same as that so 
successfully used by Stlehier’s Hand Atlas 
whb-h I have found invaluable In my ex- 
becauso the Adas being bound 
loose-ieef plan enables the pub- 
to alwij^s have the maps new and 

Very truly youn. 
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(Continued from page 34-) 
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_ iro Study, jMrtlcnlara of Uie Bureau 

oc RMatth forlpccUl lafaraatttja. femimllt ciidoncmcat letter* from BcieatiaU and Kducator* 
and fuH Information aboat Sdao^iWlAal Xelerenc* Bystem. Our special Intmdndory price 
and easy payment terma tataraat all who appradsta a bargain. 

« a - a Inquiries asking ns to make an allows oca on old encyclopedias u> a 

-- " 

THOMAS HELSOM & SMS, m n.» an nnmn. gw YORK, R. Y. 

AndM lm gtfMwrg* irtg tow Ml tan la hMS AataUaM In Maas York IU*. 
Tt. Ammo, 
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MODELS ,it mouth All a re.uk In a busy pit 

M P >CH1LL, mso mo o so — .ssamawe t there U a coni tact endless train ot aa 
PWld,n K *» d descending nstlvce bearing 
"'i 1 ’. ‘ their basket* swarming up and down like 

■ ■ " -■■ — ■■ Dim their bodies covertd with (lumbago 

Experimental & Model Work rr..SS 2Z£. Z 


THE AUTOMOBILE NUMBER 
of the SCIENTIFIC AMERICAN 


THIS year hu g er mad even better than it ewer was 
* It has been oar purpose m publishing the annual 
review to give the automobile owner and the prospective 
purchaser truly helpful information, and to that end the 
number will contain the foUowhig articles 

I TU st ate—Mb mnJtkt fame 


AD the hurt satsesMs rmw pl n g s ml as a «h—!■! aw. hook and 
ladder track. sadI mm carts uwSaaftad 

4 Tkm A*o mM , mod the Rood 

TVs aetseuMs ku prweatad to tVs road s agln ss r now p ro hl s ou 
for sohtloa Ha most raodar his roads bapamou to watar sad 
practically proof ipait tka daatrwtrro affoet of tows Tha Uaited 
Stats. Covet—t tbroosk ths Offlas a t Pabbo Rai htpor, C aow 


r MsWte raw Ova Rvpmirt. 


(laced by Dover hoisting (lants hauling 
the mineral from s d (ll off iroi five 
hundred feet to the aurfa At Pela 
watts the moet ext naive workings In the 
Paadun koralr eurl an Installation has 
been laid down and her the prevailing 
conditions warrant tic outlay for sib 
machinery sin one main vein striking 
north and south has a maximum thick 
new of twelve In hee 

Owing to tht heavy demand for gra 
phlte that ensued aa a result of the South 
African war when |31 per ton was re 
allied a plumbago fever broke out among 
the natives 8u h a price induced lndl 
vidua! working and Illicit mining on 
crown lands Even to-day the latter traf 
Ac takes place Should the mineral be 
proved to exist on the government prop 
erty licensee are d ily Imned by the 
authorities to rt spec table Individuals to 
exploit the deposits but the natives re¬ 
sort to poaching 

The graphite as It Is mined la taken 
to the cleaning and grading works It Is 
Ant submitted to a preliminary hand sc 
lection all the large pieces which are 
for the most part pure gnihile or are 
associated with pyrites anl selenite be¬ 
ing placed on one side The sieves com 
prise screens of varying mesh stretched 
on wooden frames inclined at an angle 


be ■passed sf Aew Is Iw 


mm * COMPANY, fag. Ml Broadway, New York. 


Bitting completed the grcip 
undergoes leaning The pioc 
brought In from various localltl 
found associated with other tn 
aa Ironstone or carbonaceous d 
various descriptions and this c 
material Is removed by hand 
eration also serves to separate 


era! into two dualities the market pries 
of which averages from |17u lo $200 per 
ton for the Amt and from $ o to $116 
per ton for the second grade 
The lndnstry has attained great pros¬ 
perity upward of 30 000 natives being em 
p ojned In the mining of ths article the 
value of which production considerably 
exoeeds $6 000 000 per annum The In 
dnstry is also for the greater part In the 
hands of ths natives many of whom 
have amassed considerable fortunes 
slnoe owing to tbs cheapness of the labor, 
ample supplies of which are readily avail- 
(OonchUo* on pope 39 ) 
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taming the lower percentage of 
extraneous matter is naturally 
the more economical, because 
it produces more heat per ton. > 
If there is a coal that will 
evaporate more water per 
pound than another coal—you 
want that coal. 

Pardee is a bituminous coal 
that has a reputation for doing 
just this. 

n. g*\ • a Pardee Coal is all mined in 

OtOD blieSSffifif! one 1 basin - I‘'» uniform. We 

T r O employ a mechanical engineer 

HE old way was to buy who is at your service without 
coal by weight You paid charge, 
for everything that came in His duty is to test Pardee 
the car. Now you can buy Coal to insure its being kept 

coal according to what it will up to standard. This is in tne 

do under the boiler. interest of our patrons. 

Two coals of the same price, Pardee is low in sulphur 
appearance and texture do not and ash. It’s economical. We 

necessarily have the same can prove this to you. Write 

heating value. The one con- us for any information about 

PARDEE Bituminous COAL 

Pennsylvania Coal & Coke Company 

T. H. WATKINS, Reoehwr 

Butsa, 141 Milk Stott Whitehall Building, New York PUhMpU*, Lud 1Kb B-a*-, 

SyrecaM, Uhos Befldbg 


(<\S01.IM LN(ilM 


A Home-Hade 100-Mile 
Wireless Telegraph Set 
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verymaoVs Car at Last 
1910 BRUSH *48522 



RUMBLE SEAT AND TOOL BOX $20.00 EXTRA 


Everyman’s Car— 

Merchants 

Physicians 

Salesmen 

Corporations 

Contractors 

Farmers 

Gubmen 

Suburbanites 

The Young Folks— 

The Brush knows no class; 
there is no limit to its use¬ 
fulness. A tried, proven 
automobile for less than 
the cost of a good horse 
and buggy. 

MAM. Tm COUPON TODAY 

MUSH RUNABOUT CO. ^ 

XT ■.Mhnyi'i Ai k, Oifc.S, Hhfc. 


Think of it—$485 for the best-built, most thoroughly 
proven, easiest riding, most economical, handiest 
small automobile in the world! 


Tiik Ni-w Hiersii Ki xiimi i mil only out¬ 
classes all small cars but is far ahead of Us own 
•previous high standard 

Even though we have learned the lesson- all 
manufacturer- have to learn hy cx|M‘ncncc—even 
though we have manufacturing fan lilies as nearly 
per fee' as money and brains eati make them—-till 
we could not build a car of the c|iiaht> of the 
lyio Brush if wc merely mutated the lug ears 
with all thur complicated parts and all parts 
tiecessarih smaller and weaker 

Here’s where the genius of the designer counts 


The Brush has always been and still is the only Tar construction n 


Sivii-ium makes it |m—ihle to Innld ilie ear 
right and still sell it at this wonderful price 

\- for re liability tlnn is no compiri-oii be- 
tween the llru-li and ,in\ of the small mutations 
of large imilti-cvhndcr ear- 

Willi the new llrusli von get single-cylinder 
simplicity, reliability, light weight low gasoline 
and oil con-uinplion. low tire t\|x.'M-c with four- 
cvlmdir power and smoothness 

It- mw balanced motor run- a- quietly ns a 
four-ce lmiler and is a- flexible Its power i- 
a-toni-liing 

The mo-t wonderful improvement in Motor 


real Runabout built in America While the 

The new 1910 Brush ts not a designer s dream 
but the result of years of experience and a .. 
knowledge acquiree! hy manufacturing 3,000 ^ (nc i lt - 
Bmshes that arc in daily use It 1- a car which ,. . ' 

with one chassis .adapts itself perfectly by change 1 , 

of lxxl.es to a hundred different uses 1 


While the balanced motor 1- the most rcniarh- 
ile feature of the uyio Brush, we have made 
tmerou- oilier nimroviincut- and refinements 
Here are some of them wins 1-lia-e lengthened 


It is a car new 111 jiower, smoothness, speed clntchc< 
and looks but built on proven principles hy an | 10 iiseel 
organization already perfected j n (> 


| , "■ Mercedes ty|x; radiator new selective control 

■tiy ny eiiange tllllV(rsj | t0 iipling--hafi, impismd dust-pnxif 

"* comimiialor niiiltiple disc low and reverse 

ithncss, speed clutches, tran-1111—tern control levers entirely 

nciples hy an pou-cd and oil-tiglil more quiet muffler 

In our magnificent new plant we make cvcrv 


The Brush has the fewest possible parts hut part of the ltni-.li except I lie wheel- tires -me 
they are of sufficient size and strength to stand electric ct|iupmtm The Brn-li buyer pays il< 
the hardest knocks 11 iddlcman s or |wrts maker’s profit 

READ THE SPECIFICATIONS 

dESifrSlagSStmSS 

dfcSt*F f -- Ssa 3 ms--- 

BRUSH RUNABOUT COMPANY, ilWoWJfcVKi*. 
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THE WHITE GASOLINE CAR 

is in a class by itself 






If you plan to buy a gasoline car, why not get the very 
latest construction? You can find it only in the White, 
or in the 1910 foreign cars at double the White price. 


The White gasoline car is at least one 
year ahead of any other American-built 
machine* Some of the advanced features 
of the White, which are not yet found in 
any other American car are: 

“Lang stroke" engine 
No external manifolds 
Heated intake 
Water-cooled exhaust 

Among the White features which are 
not found in any other American cars, 
except those of the highest prices, are: 

Four-speed transmission 
Imported cylinder casting 
Bosch magneto 

The above features, combined in good 
design with the best materials which money 
can buy, and with the famous White 


workmanship make the White gasoline 
car by far the most desirable on the market. 

We venture the prediction that the 
principal changes which will be made by 
progressive American manufacturers dur¬ 
ing the next year or two will be the adop¬ 
tion of the features which are found now 
in the White gasoline car. 

The price of the White gasoline car 
ranges from $2,000 for the Model “ G-A” 
touring car to $3,800 for the Model 
“G-B" landaulet 

Even if you desire a smaller car or a 
larger car than the White, it will be to 
your advantage to inspect the White or 
at least to write to us for a copy of our 
catalog, in order that you may inform 
yourself as to the latest developments in 
gasoline car design. 


A POSTAL TO US BRINGS A COPY OF OUR CATALOG 

THE WHITFCOMPANY 


New York Cty Broadway and 62d St 
BoHoo 320 Newbury St 
Phladelphu 624 33 N Broad St 
pNtiburg 138 148 Beatty St 
Toronto 170 King St Wot 


838 East 79th Street 
CLEVELAND 
OHIO 

UOMMO unit ItlMI NktIW 




AtUte. 120*122 Mnt. _ 

tfcirttvs 

V* Hm Ammo 




























44 

SCIENTIFIC AMERICAN 


MVNN & CO, Inc.. Editors and Proprietors 

Published Wsuklv si 
No >61 Brosdwsv, New York 



MINN * ill luc «I1 Headway, Sew lurk 


NEW MIRK, BATCH DAI, JANUARY lfitb, 1010 



TEE 1010 AUTOMOBILE 


C ONVINCING evidence that the automobile 
of to-day Is as far porfectod as the a> 
li rials of construe lion and mechanical In 
genulty will allow, Is afforded by tho 
fait Lhal the cars shown In the two annual exhibitions 
this year exhibit no noveltlea of a radical character os 
compared with the cant of the preceding year Indood, 
were It not for the relatively short life and high cost 
of tho tires, the automobile would surely be entitled 
to rank os the most perfect and economical means of 
transportation of the present day As to whether 
some cheaper and more durable substitute, having the 
same resiliency as rubber, will bo found during tho 
Immediate future, we ran only say that there Is not 
at present, as far as we know, any promise that such 
» substance will be produced At the same lime, the 
development of the car has been along lines that aro 
highly favorable to the life of the tire, for both the 
weight and the horse-powur have been greatly reduced 
Moreover, the average owner Is beginning to under¬ 
stand that the exercise of discretion In the use of the 
brake. In avoiding rough plain's on the road and In 
slowing down at curves, will add from fifty to one hun¬ 
dred per cent to tho life of the tires 

The tendency toward standardization Is even marc 
marked this year than last, and the freak car Is con 
splcunua by II* absence The predominance of tho 
four-t yllnder motor would Indicate that this Is to be 
the prevailing type of tbo future The Blx-cyllnder 
motor Is being made, but In spite of Its acknowledged 
advantages of more oven torque etc, It Is mainly con¬ 
fined to expensive cars of high (rawer An encourog 
Ing feature, based upon thoroughly sound mechanics, 
Is the Ini reused length of stroke, two of the leading 
makers exhibiting .in-horsc-powcr iam with cylln 
ders 3Vj Imhes by C Imhrs stroke and 3'/i Inches by 
fj Imhes stroko respectively 

Undoubtedly, the present flood tide of prosperity In 
the automobile Industry Is dm largely In the fact that 
p multitude of people of moderate means, who have 
been waiting uulll a thoroughly aertlevablc tar em¬ 
bodying the latist Improvements was placed on the 
market at a low price, is now being accommodated 
Several makers are offering a four-eyllndcr 20-horse¬ 
power csr having nil the features of stylish design, 
accessibility to the parts, and ease and certainty of 
control, of the more costly designs for the low price of 
(TOO Cars of this lype have proved during the past 
year that with Judicious handling they are perfectly 
well able to stand up under (onstant and aevere service 
For all cars the fourejUnder, four-cycle engine, with 
variations In the valve arrangements to suit the tastes 
ol the vsrlous builders lies beiomc the standard lype, 
and the Indications are that ultimately the cylinders 
will bo cast cm If in Crankshaft ball bearings have 

given place to babbitt parallil bearings of liberal area, 
alt hough a few first class makers are using a modified 
ball bearing with an outer rotating ring For axles, 
although a few still use the balls, the roller hearing 
seems to he established as tho standard practice 
There Is a practically universal uao of high-tension 
Ignition All machines down to the loweit priced, 
ere magnetos with either a four-cylinder coll and 
timer as auxiliary or a dual system of Ignition The 
■baft drive Is In almost exclusive use, the chain being 
retained only on very large cars The transmis si on, 
except on the smallest cars. Is almost Invariably of 
the sliding and selective type, with three speeds 
ahead and one reverae and the excellent result* ob¬ 
tained by those firms which have placed .the transmis¬ 
sion" 6n the rear axle aro bringing this arrangement 
Into general favor 

Lubrication Is effected mainly by two systems, one 
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employing "splosh' lubrication. In which the era aka 
pass through a bath of oil contained In the bottom of 
the iTshk com. and the other employing a trough and 
r pomp, which causes a constant and positive circula¬ 
tion through every bearing Outside of s tendency to 


■ : 

far repain, or for kdjnrtteeat* *' mr sfetj* tin 
way except to brakes, oartorotor, t*£ tpttton/fi 1 
Md Urea Consider!** the road And wdtt>ef *>«#* 
Man* muter which the work gas done and the te# fit 
dally Inspection, cleaning, **d adJosUBg, this probably 


valve mechanism of American cars, and It is rather 
remarkable that, In spite of the increased use which 
Is being made abroad of the slide valve (a distinctly 
American Invention), there eeems to be no disposition 
to develop this type In tbs land of Its birth 

Although the multiple-disk dutch bids fair to be¬ 
come the exduslve type abroad, tbo familiar, leather- 
covered rone clutch has rendered such excellent serv¬ 
ice on American machines that It still holds Its own, 
and thla In aplte of the fact that the mnltlple-dlsk type 
lias leon giving good results on such American cars 
as carry them 

In the manufacture of car bodlea, there Is a marked 
tendency toward the adoption of straight line designs. 
Several stylish-looking cars, both of medium and high 
powor, are shown with the marb-Ulked-of torpedo 
body, In whlrh both the front and rear seats are en 
llrely Imlost-d, the cars being provided with side doors, 
forward aa well os behind The provision of door* 
that open toward the front Instead of toward the roar 
Is commendable, both from the standpoint of conven¬ 
ience and safety An additional advantage of the tor¬ 
pedo body Is that It provides excellent protection 
against tho rush of air, particularly on hlgh-apeed care. 
A notable tendenry of thu times Is the growing popu¬ 
larity of wind shields and “tops,” the appreciation of 
the former being due largoly to the genoral obJecUon 
to wearing goggles The use or tops renders the mo¬ 
torist comparatively Independent of the weather, and 
they unquestionably odd to the all-round comfort of 
touring 

The question of the relative advantages of the right- 
hand and lert hand drive Is coming to the front, and 
some make™ are offering cars with steering wheel 
placed at the left of the rar Unquestionably the right 
hand posit Inn Is preferable In those foreign countries 
where tho rule of the road In meeting and passing Is 
the opposite of our own There, In meeting a tar one 
passes to ths loft, and the driver, If seated on the right 
of the car. Is In a favorable position for Judging of the 
necessary i learanre In this country, where the role 
of tho road Is reversed. It would seem logical also to 
reverse also the position of the driver 

The handsome display nr motor trucks forms per¬ 
haps the most notable feature of this year's exhibition, 
no less than seventeen different makes of commercial 
motor vehicles being shown at the Grand Central Pal 
ace In quality of design and workmanship, and In 
tho variety of use* for which tho vehicles have been 
built, this section compared favorably with the heat 
work shown In the other automobile exhibits, and as 
ono passed from one to another of those powerful m»- 
ihlnes and noted the excellent combination of compact 
ness and great capacity tho Impression became strong 
that at length after many years of discouragement, 
the motor vehicle had come Into Its own Certainly 
I he statistics of the trade boar out this conviction, for 
It la csllmaled that during tho coming yoar about fifty 
thousand commercial vehicle* will be built In this 
lountry alone This gratifying result Is the outcome 
of several years of careful experimental work, In whlrh 
wholesale houses department stores, express compan¬ 
ies, and tho big brewing concerns have l>een trying out 
various designs of vehicles under widely different con¬ 
ditions of traffic, both In snmmer and winter That 
the manufacturers themselves have faith In the future 
of the Industry Is proved by tho fact that, In several 
cases, they are considerably enlarging their plants to 
meet an expected Increase In the demand, and one 
firm alone In the West, Is to-day In a position to turn 
rut five thousand motor vehicles for commercial haa 
during the present year 



Tbs wonderful Improvement la motor-oar quality 
mad* evident by tbs results of thla toot and by a 
comparison of ths specifications of ths machine* of 
to-day with those of machines sslitng at about the 
same prices In the early part of the decade now draw- 


babbitt having certain definite pbyelcal properties 
sutted particularly to the requirements in different 
parts of the automobile The manufacture of flrgt- 
claas or even reasonably satisfactory motor can to 
this country won practically Impossible until the then 
small group of experimenters and bullden ware able 
to convince the metal manufactured of the large powt- 
bllltlea of the automobile Industry, and thereby Induoe 
them to undertake the production of nickel steel and 
chrome nickel steel for use In crankshafts, tdosmts- 
■ion shafts, driving exlee, sliding, differential, and 
steering gears, steering knuckles, and similar parts, 
and of manganese bronze, phosphor bronze, sad vart 
on* aluminium alloys for use in crankcases, gaar bozo* 
steering-gear housing* and similar parts demanding: 
groat stiffness combined with light weight The auto¬ 
mobile Industry Is very largely responsible for the 
discovery of the physical properties of chrome-nickel 
steel and vanadium-chrome steel under different modes- 
of heat treatment, aa annealing and oil tempering, and 
for the Introduction of the special tool steels required 
to work them 

Before the special alloy steels were brought oat, 
the motor-car manufacturers nearly reached the end 
of their resources In the effort to produce safe, durable 
cars of satisfactory power and speed without excessive 
weight The transformation that has bean wrought 
can be better comprehended when It Is shown that It 
la not uncommon ror specially treated chrome-nickel 
or vanadium-chrome steel to Ahow n tensile strength 
of more than 200,000 pounds per square Inch a* com¬ 
pared with 60.01)0 pounds tensile strength of fibrous 
Iron of a quality used by wagon makers and ala» 
employed Tor rertaln purposes in automobiles. That 
Is a bar of tho alloy stsel one Inch square Is capable 
of sustaining a load of 100 tons without breaking 
The qualities most sought In metals for sliding gears 
crankshafts, camshafts, driving and differential pin¬ 
ion* and gears and live rear axles are elasticity to re¬ 
sist torsional stresses and Impact, hardness to resist 
wear, and ductility to bend under heavy shock Instead 
or snapping. But ductility must be subordinate U> 
elasticity, as It was found In the earlltr days of the 
Industry that the soft Swedish Iron and low-carbon 
Bessemer crucible steel would lake a permanent set 
under tbe repeated shocks and stresses, and throw the 
shafts snd gears out of alignment 

A* a result of the employment of steel of such won¬ 
derful strength In the slldlng-gear sets, by way ol II 
lustration. It Is now possible to transmit the 40 and 60 
horse-power of the modern touring car with smaller 
and lighter gear sets than wore used In cars of lx, 
IS, and 20 horse-power five years ago, and that with 
much greater certainty against breakage and the 
practical elimination of the mantling of the and* of 
the teeth by meshing and of wear due to contact undar 
load By the similar use or special metals In all parts 
of the machine that must sustain heavy torsional 
stresses, rrequent and heavy Impact, or much friction, 
the designer haa been enabled to kosp down the weight 
while constantly Increasing tbe strength and Ilfs of 
the machine aa a whole Thla accounts for the great 
speed, power, quick acceleration, perfect manage- 
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’ ENGINEERING. 

7to fi|lin railway, which ha* formed the sub- 
Jeet of Illustration la this Journal, ta making steady 
progress. About 130 men are encaged on the tunnel 
between SUamaer (tattoo. 10,348 feet, and the Jungfrau 
Jock, U.0M foot above the aea leveL The preeent indi¬ 
cation* are that the road will be completed toward the 
cloaa of next rear 

At the laet m— Hag of the American Society of Naval 
Architect* and Marine Engineers. In a paper on "Ap¬ 
plication* of Electricity to the Propnlalon of Naval 
Vassals," Mr W u R. Emmett estimated the efflclency 
of the turbo-electric lnelallatlon at <3 per cent, and 
be. at leaat, la of the opinion that no other form of 
■peed reduction between turbine and propeller can be 
made to ehow equal efflclency 

In a reoent article In one of tbe magazine*, Admiral 
Evan* take* a rather pesslmtsllc view of the future 


ELECTRICAL. 

A recent proa* report a Late* that a chain of wire- 
lea* itatlona 1* to be eetabllahnd by the Brlttah Ad¬ 
miralty In the Pacific Ocean. High-powered elation* 
will be placed at Sydney, Doubtlew Bay. New Zealand, 
Suva, the capital of the Fiji group, and Ocean 1 aland 
with medium-powered itatlona In the New Ilobrldee 
and Solomon Iiland* 

A new device for connecting wire* ha* Juet been put 
on the market It conilate of a sleeve adapted to fit 
over the wires, which 1* filled with a requisite amount 
of adder The sleeve 1* furnished with matorlal which 
a hen Ignited produce* sufficient heat to melt the colder 
The wire* are then jammed together within the ilct-vi 
and firmly soldered In this position The device re¬ 
quire* no torch or soldering Iron, aa the Inflammable 
material can be ignited with a match Thu advantages 
of such a system of connecting wires will be appre¬ 
ciated by tboee who have tried to soldor Joints on 



charge a sufficient toll, at leaat duribg the early years 
of Its operation, to pay the heavy fixed and operating 
charges. 

A prls* of 15,000 has boon offered in England for a 
twenty four-hour aeroplane moior In weight the en 
fine must not exceed 245 pounds, and It must develop 
not lees than 36 brake horse-power The point* to be 
considered In making (he award will be weight, fuel 
consumption, reliability, wear of working parts, 
security against fire, and minimum air resistance 
The conditions are severe, bat unquestionably the 
motor I* tbe weak point In the aeroplane at the present 
stage of Its development 

Emphatic testimony to the ability of relnforcod con¬ 
crete to resist earthquake shock Is given by the ox 
perts who were sent by the Japanese to Messina 
The buildings that had been constructed of armored 
concrete, according to Prof Amore, proved to be 
highly resistant, and muih significance was attached 
to the case of two reservoirs of considerable else, one 
of brick and the other of reinforced concrete The 
concrete structure received no Injury, whereas the 
brick reservoir was completely destroyed 

Rsosntljr gathsrsd steam lurblno statistics, refer 
ring to the growth of this new tyiie of engine In 
public fsvor, show that although the first steamer 
was equipped with turbines as recently aa 1901 (here 
are now sixty four vessels carrying this equipment, 
the aggregate horse-power represented being 603 200 
It Is estimated that because of the lower pressure 
which can be used with tbe turbine, no less than 120 
tons of weight was saved In the boiler room of the 
largest of tho turbine propelled liners 

Btatistlos published by the Interstate Commerce 
Commission show that during two years, out of 152 
preventable collisions and derailments, twenty-one of 
the accidents were dun to the failure of tbe locomotive 
engineers to observe lbs signals Evidently the human 
element enters largely Into the question of the efflclency 
of block signaling In view of this fact. It is encour¬ 
aging to note the steady growth of automatic stop 
devices which. In case of failure of the engineer to 
obey a signal, will open the train pipe and set tho 
brakes. 

With a view to gnardlng the safety of passengers 
and preserving the life of rails and rolling stock, the 
Chicago, Milwaukee, and Puget Bound Railway will 
refrain from running high-speed trains over the new 
roadbed until It hM had time to become thoroughly 
compacted and a reasonable amount of stone or gravel 
ballast has been tamped beneath the ties It takes 
some time for embankment and ballast to aettle into 
place, and, apart from tbe risks of operation, the 
running of fast heavy trains over new track entails 
costly work In renewals and upkeep 

Aay one who wan familiar with the appearance of 
the Niagara rails before the preeent power installs 
tlons wet* built and opened, can settle the question as 
tu whether the appearance of the falla has been af¬ 
fected, by the simple expedient ,of going to see for 
himself Small though tbe total amount of water 
taken for power purposes, in proportion to the total 
amount passing over tbe tells, may be, It has been iof¬ 
ficiant to cause the shallower portions of tho overflow 
at thsedgm of tbs tells to become entirely dry, thereby 
greatly reducing tbe total length of (ha oreet line 

Boring tbe test month of 1M», electric service was 
Inaugurated on tbs newly electrified portion of the 
London, Bright* and South Coast Railway. London, 
the particular portion pkosd In snob service being 
Wown as tbs Sent* London Lins, which extends 
Bin* «nflse from Victoria to London Bridge Formerly 
tea ; running daw of this trip was thirty-six minutes; 
now It M twsetyfiv* minutes, sad trains run at ten- 
minute Intervals. Operation Is by tbe overhead alter- 
andac-ramat trailer, and tbe motor oara-ww eswfa 


serviceable voltage 
distribution The latest transformers 
this type have a capacity of 3.750 kilowatts, and are 
capable of taking a maximum voltage of 11R.800 and re¬ 
ducing It to 12,100 Tbeae transformers have boon built 
for the Btenlslaus Power Oomitany of California Each 
transformer unit weigh* about 23 ton* complete stands 
17 feel high, and occupies n floor space of 914 by 5\4 
feet 

Tor the past three years meat has boen cured by 
elmtrlilty In much less time than was required by the 
old method The meat is placed In large wooden 
tanks and covered with the ordinary pickle An alter 
natlng current of 35 amperes at 35 volts Is passed 
through the vat, the altoruattona serving to prevent 
electrochemical action Carbon electrodes are used, 
which are surrounded by porous cups that dip Into 
the brlue The coat of curing a vat full of meat (four 
thousand pounds) la less than une dollar The action 
of the current Is not perfectly understood but It ap- 
1 tears to drive the pickle Into the meat and hasten 
I ho euro It also Hpiiears lo preserve the pickle and 
prevent Its deterioration, except for the loss or In 
gradients taken up by the meal 

According to La Lumlcre Klcctrlquo a new micro¬ 
phone has been constructed by Messrs Carl Egner and 
J Kannar, of Holmatroem, Sweden, which will with 
stand a current of ten to (HLeen amperes The details 
of the Instrument are not given out, owing to the fnct 
that It has not yet been protected by patents Tho 
Swedish government recently connected several tele¬ 
phone lines, forming a line nearly nineteen hundred 
miles long, and tho microphone transmitted speech 
very clearly over this circuit, whereas with thu or 
dlnary apparatus no audible sounds were produced 
Tbe now transmitter la being used In the l’oulsen 
wireless telephone system and It Is claimed that con 
veraatlnn has been carried on over s distance of 175 
miles, using a high frequency current of six amperes 

Tho Mary Department la giving Its earnest support 
to the bill Introduced by Mr Roberts, who la s mem 
her of the House Committee on Naval Affairs, lo con 
trol amateur wireless telegraphy Mr Robertas meas¬ 
ure calls for ■ board consisting of seven members, one 
export each from the Navy, War, and Treasury de¬ 
partments, three export* representing commercial 
wireless telegraph and telephone Interests, and one 
scientist who Is well versed In wireless telegraphy and 
telephony It la proposed that the operations of the 
amateur telegraphers be confined to certain hours of 
the day, and that each operator be required to take 
out a license The Navy Department has recently for 
warded to Mr Roberts extracts from the logs of reve¬ 
nue cutters, showing some of tbe difficulties with 
which naval wireless operators have to contend. 

With characteristic thoroughness the Prussian Gov¬ 
ernment Railways have been investigating the best 
roadbeds for their lines, also the best trolley systems 
and motors. About 20 miles from Berlin Is an oval 
shaped experimental railway of about a mile In length 
Part of the roadbed consist* of woodsn ties, and an 
other part of motel tier Various kind* at ballast are 
uaed, and various methods of connecting the rail* and 
ties. Over this experimental railway an electric train 
1* operated every weekday for abort twenty hour* of 
the day, and In thla way It la posalble to determine 
which form of roadbed will beat stand tbe wear of 
actual service. The overhead system has been changed 
from time to time, and different forma of oollectora 
hive been naed. At present the locomotive on this 
Una to bring driven by Wlnter-Btcbberg single-phase 
motors gsarod to the wheels. The company expects 
sow to use moto r s mounted on tha floor at the loco 
motive, sod snhtecoueeted to tbs driving wheels. 


SCIENCE. 

A moving picture operator was taken up by ieti..n. 
recently on a seven minute trip, at an elevation of 
eighty feet from the ground He took pictures with 

£? O 01111 '** d0wn * 4 " 1 Th » apparatus weighed 

300 ixmndu, And LU operator 196 

Thsra seems to be some evidence that pulsatory os- 
dilation* Of the earths crust increase where there In 
a strong baromotrh gradient, without any nlatlon to 
tbe wind The phenomenon has been investigated by 
two Japanese scientist*, one of whom. Omorl. has 
"hown that the earth * pulsation* are due to > Usages 
In the pressure upon the earths crust reused by baro¬ 
metric changes or by accompanying changes In the 
sea level, but not duo to the wind Itself Bhlmono, 
he other Japanese, has retried on Omorl s observa- 

4,r,H ,r ilP ! “ ,>eClnl " tUdy of thu «■« August 
r™m l re I909 ' WhLU a •‘‘‘■Tension approached Osaka 
from thn south, finally passing 
obtained record* of pulBStlonB 


went number of the Monthly Weather 
ys that this hUnket effect of clouds is 
ill emlsaivlly for radiations emlttod by 
hince to their high efficiency a* best 
radiator* A ■ black body should have no reflecting 
power and be opaque Walar reflect, only from 2 to 
5 per t ent of the waves received, and a layor 1 eentl 
meter thick absorbs completely all radiation of wavs 
length greater than 15 g In tbe Infra red The earth * 
maximum nml*alon lire In the region of t *, and lose 
than 1 millimeter thickness of water la required tu 
produce complete opacity in that region Owing to 
this opacity there la little Internal refleetlon or heat 
wavta in tho water globule 

The Ironing of linen may have a greater effeet than 
1* expettod of It Ah the temperature of the iron may 
greatly exceed 266 deg F It has been suggested that 
the process at ironing may suffli'e to Htcrlllze surgical 
dressings and henco he of valuable service, especially 
In rural districts and elaewhc re In (he abaenre of dis¬ 
infecting ovens and sterilize™ Nearly all microbes 
can 1... killed by a sufficiently long application of a 
temperature or 158 deg F, but a temperature of 268 
deg F Is required | 0 kill certain spores of bacteria 
and In produce absolutely complete sterilisation It 
has been proved by experiment that It Is possible to 
disinfect clothing very satisfactorily by Ironing Cloth 
lng which had been worn by children affected by vari- 
oua contagion* diseases and which conlalned Icacterla 
or pus, diphtheria, etc was sprinkled and Ironed It 
was then rubbed on plates of gelatine prepared Tor the 
culture of bacteria, but not a single colony was de¬ 
veloped 

Prat Joly has studied the radioactive properties of 
the many lavas repoc tally those of Vesuvius. From 
bis results It appears that the Vesuvlan lava*, from 
1631 to the present day, are remarkably rich In radium 
compared with other lavas, the values ranging up to 
three times the norma) for Igneoccs rocks, and some¬ 
times c von higher than that The thorium content, 
although large In ucmicarlson with what generally pro- 
valla In the rocks of the Bt Oolhard aeries, Is not ron 
splcuously higher In the Vesuvlan rocks than In the 
rocks from other volcanoes The highest rending was 
obtained from the Krakatau pumice The Vesuvlan 
lavas appear to show a progressive Increase of radio¬ 
activity according as tbey are of more recent erup 
tlon, which seems to Indicate that, as Him- progresses, 
thin volcano Is tspplng materials rlc her and rlc her In 
radium Prof July has also discussed the possibility 
of a connection between radlo-aillvlty and volcanic 
activity 

Not so long ago Pror Turner proved that gold leaf 
becomes transparent when heated in contact with 
glass This Interesting phenomenon has been further 
studied by Messrs J C Chapman and II I*. Porter 
without the use of glass In their experiments a plots 
of gold leaf was hold by Its edge* to a platinum loop 
and heated In a double-walled quartr c rue lble Aa 
beating contlnuod It was noticed that the gold loaf was 
becoming more taut, and evoulually the tension be¬ 
came so great that the loaf tore In plaeeH Hours at 
a sufficiently high temperature gold leaf contracts On 
examining It mlcroHcopIcally after removal Its struc¬ 
ture appeared to be decidedly more granular Subse¬ 
quent experiments with the leaf banging like a blind 
with a weight at the bottom to put It under deflultu 
tension showed that aa the temperature rose the con 
traction wbon It bRgan took place at a great rate with 
Increase in temperature When different tensions 
were employed the contraction temperature was nearly 
the same In all, and was about 340 deg C With gold 
wire Instead of leaf no contraction took, place The 
extra transparency when the leaf la heated In contact 
with glass Is attributed lo thla contraction It lielng 
shown that tbe leaf tears on contraction at numerous 
places, leaving clear Intervals between. 
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THE MOTOR CAR AND THE ROAD. 

THE DESTRUCTIVE EFFECT OF HIGH SPEED. 

BY LOGAN WALLER PAGE 

DIRECTOR Of THE. OFFICE, Of PUBLIC ROADS, UNITED STATES DEPARTMENT Of AGRICULTURE. 


and difficult problem now engaging and the Iron-tired wheels pesslnf over the road from the effect were produced by suction or vacuum, the 

ghway engineers all over the world time to time were depended upon to wear off a suffi- action of both front and rear wheels should be SOBM- 

of the crushed stone road under the clent amount of rock dust to replace that carried away what similar at least It seems apparent to tha wrttsr, 

of motor vehicles, and the devising by wind and water, and this, under the action of mole- therefore, that the road beat adapted to motor truffle 

construction adapted to the require- ture, recemented, thereby automatically renewing the la the road which will beat resist this powerful tractive 

ileth century traffic That the auto- bond of the road surface. When the road was sub- shear It baa already been demonstrated that no plain 

in slay no one will dispute It Is Jected to drought, the conditions were made normal by macadam road Is capable of resisting this force, 

re are already about 250,000 ma- regular sprinkling With the advent of the automo- Whlla tha destruction of the road may he considered 

te United BUles, and the number Is bile, a totally new oondltlon prevails. The rubber- as the moat tangible and serious problem, tha dust 
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inureasing at a marvelous rale In France, which Is 
credited with having the moat superb system of roads 
in the world, built at a coat of about 1*25,000 000, a 
great International Hoad Congress was sanctioned by 
the French government and held at Paris In October, 
1908 Bo alarming were the ravages caused by motor 
traffic on the coatly Freni h rood system thet the pure 
pose of the meeting was announced to be “The Adap¬ 
tation of Roads to Modern Methods of Locomotion " 
In the United Btates, the problem aa yet is a vital one 
only near the great centers of population, for the rea¬ 
son that but a small iiercentage of tbs total mileage of 
roads la Improved, and the motor traffic Is largely con¬ 
fined to small areas of country, but It wU! of necessity 
become Increasingly Important with the constantly In¬ 
creasing use of the automobile 
The fact that must give us concern Is that the old 
methods of construction which have stood every test 
for mors than a hundred years are Inadequate to meet 
the conditions of this new form of traffic, and that we 
aro In the midst of a transition period which may 
eventually revolutionise the science and art of the road 
builder The highway engineer of today la called 
u|sm to asfsrtaln In what way the automobile Injures 
the road what la the exact cause of tha injury, and 
Anally to devise an adequate remedy 
When Trftsoguet, the great French engineer, made hla 
report to the Council of Bridges and Roads In 1775, he 
set forth the principles of construction which, aa modi¬ 
fied and added to by John U MacAdam In the early 
part of the nineteenth century, have proven adequate 
until the twentieth century These great road builders 
and their successors sought to secure a road capable 
of withstanding tbs wear of Iron-tired horse-drawn 
vehicles, tor the motor-driven vehicle had no place Is 
their philosophy They worked upon the theory that 
tha dust abraded from the crashed atone would Dll 
the voids between the angular fragments and when 
wet would sene aa a cement, thereby making the road 
surface practically a monolith. The Iron-shod horses 


tired wheels moving at Excessive speed fall to pro¬ 
duce any new dust from the rock, but the tremendous 
■hearing effect of the driving wheel* forces the loose 
dost on the road Into tha air In great clouds, and. as 
the body of the machine displaces a large volume of 
air, tha deflected currents carry the rock dust off the 
road, thereby effecting a permanent loss of the aJJ- 
oaaentlal binder It follows that the road la soon strip¬ 
ped of Us fine binding material, and the upper or wear¬ 
ing course of the stone Is exposed. Theea stones, 
robbed of the binding material, are aoon looeened by 
the great shear or the driving wheeto, leaving the road 
badly raveled or disintegrated It is, of course, appar¬ 
ent that the effects described are greatly in tens tiled on 
curves whore skidding Is most frequent 
Highway and mechanical engineers have given much 
study to the action of the automobile on the road sure 
face, and many Ingenious theories have been advanced. 
While It Is true that the slipping of the tire, the skid¬ 
ding, the shape of the car body, and the auction of the 
pneumatic tlrsa all contribute to produce the effect 
the moat conclusive experiments seem to warrant the 
assertion that the great tractive force or shear exerted 
by the driving wheels of motor can Is the main factor 
Of injury A aeries of tents conducted by the United 
States Office of Public Roads in 1908 produced some 
Interesting results along this line. Cars of various 
weights and types ware ran over a measured oonrse at 
different rates of speed and right-angle photographs 
taken of each run A 60-horse-power car stripped for 
racing, weighing with driver and mechanician about 
2,800 pounds, was driven over a stretch of road first at 
five mile* an hour, each run being Increased at the 
rate of five miles an nour until a speed of 80 miles was 
attained. Up to 20 milea an hour little or no effect was 
prod need on the road, but from 20 mils* an hour the 
effect wag striking with each increase in speed. 
Utils or no effect la prod wed by the front 
wheels. Practically tbs satire disturbance of the 
road la produoed by tbs rear or driving whesla. if 


Eighty miles aa hoar. 

Jl ROAD AT DHTUUT STUDS. 

nuisance si Intensified by motor traffic la mast fare 
reaching In Its Indirect effects. It ha* been claimed 
that nine-ten tha of the dust produced by man cornea 
from streets and highways and someone has very 
aptly termed the public road the "national dost fac¬ 
tory” The effect of the huge clouds of dust upon 
health must be very great, as most forms of disease 
are transmitted by this germ-laden dust. The damage 
to crops growing adjacent to the public highway 
through the dust nuisance to real and tangible, and 
particularly to this true of small fruits. 8o extreme 
baa this condition become In certain districts that no 
attempt Is made to raise fruit near dusty roods. Its 
effect upon some classes of live stock to moat severe, 
cattle and horses In particular being susceptible to the 
germs of tuberculosis carried by the dust The auto¬ 
mobile cannot be held responsible for these forma of 
damage, but It haa undoubtedly Intensified them. The 
road builder la, therefore, called upon In many eaaea 
to mitigate the dust nuisance by devising a form of 
treatment which might be considered a palliative. 

The efforts of progressive highway enslnesn are dl 
rectad. therefore, primarily toward the preservation of 
our stone-surf seed roads and the construction of dust- 
ice* roods, and secondly to minimising or mitigating 
the dust nuisance. The results so far accomplished 
have been for the mast part experimental, and but lib 
tie attention haa been given to the actnal oomposition 
and characteristics of the materials employed 

It Is evident from even the slightest consideration of 
the subject that the solution of the problem moat 
come, for the moat part, from the highway engineer 
rather than the automobile manufacturer and the 
legislator Manufacturers have, to some extent, triad to 
reduce the dust-raising tendency of their manktnwr by 
various mechanical device*. Experiments In England 
brought out the fact that can fitted with bodies having 
either very great or very slight clearance raised lea 
dust then those with an average clearance, dome 
novel device* were tried with more or lam mem, the 



& 

..ib ’ 


■ 




' 





























jAJfDABt t$, 191a 


Scientific American 


47 


beef matte being obtained from a ear with 
a'lat eteel bottom overlapping the eldee of 
tha ear, anti ckooa lnatetd of mod guard* 
The uMvr lereea waa alz Incite# from the 
VMM «Bd projected beyond the radiator 
la treat te eatch deflected wind from the 
taebo of the ear and peaa It between the 
aereea and the ear, Inatoad of between the 
«ar aad the road. It la an evident fact that 
the greater the apeed the greater the 
amount of doat, and the greater the dam¬ 
age to the road. Step* hare already bean 
taken to combat the epeed mania by the 
enactment of the moat etrlngent apeed regu¬ 
lation!. Much difficulty te found, however, 
In enforcing tbeee regulation*. 

The experiment! conducted by highway 
engineer*, particularly In France, England, 
and the United Statea, have been directed 
toward providing a atoneanrfaced road with 
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a binder more powerful than the rock doat. 
For the purpose of presenting Intelligently 
the experlmenta thus far conducted with 
apeclal binders, the term dust preventive*' 
b*» been applied to all of the varloui bind 
era having for their object either the eup 
prewlon or tbe prevention of duet. Those 
may be divided Into two classes, timporary 
nnd permanent The temporary binder* 
■err0 merely aa palliatives and require Tre- 
quent renewal, the permanent binders, so 
called, enter Into the itnirture of the road 
aa a conatltucm element, and are ell her lu 
corporated with the other malerlala at the 
time of the conatrurllon or applied later by 
a surface treatment 

In the clam of temporary binder* may be 
Included water, aalt solutions, light olle and 
tars, and oil and tar emulsions, while the 
(Coatinuiii on paw W, 1 
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MOTOR BALLOON GUNS. 

AUTOMOBILE VS. AIRSHIP 
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It 1* to tbelr credit that the manufacturers of ar¬ 
tillery ahould mi earnestly have grappled with Ibo new 
problems presented by the development of succeesfnl 
aeroplane and dirigible balloons and so qnlrkly have 
designed »|mh lal onluanca. to met t the new form of 
wurfarc The firm which has been most active In this 
dim lion Is the great Krupp Company, In having 
brought out net oral types of gun, capable of firing 
at the high angles whlth will b« necessary tn order 
I he rapidly moving airships and planes of the 


s mobility of tha t 


future Because of the e 
method of attack from the 
air, It Is obviously nuccs- 
nary that the means 
adopt* d lu resist It shall 
Is 1 simple of a correspond 
ing mobility This U 
especially true where the 
warfare Is likely to bn car 
rled on against moro or 
Ichs rapidly moving bodies 
of trooiw 

Now the automobile bo 
(subo of Its speed weight, 
and strength, Is partlcn 
larly adapted, not only for 
tarrying light automatic 
gunH but for affording a 
platrorm from which they 
muy be tired with a rea¬ 
sonable degree of ac¬ 
curacy Indeed ihe artlb 
lory motor rar armor- 
plated and carrying a gun 
that la locked drraly (o lea 
chassis, la the natural 
counterpart of the fa¬ 
miliar armored train run 
ntng on the ralla or the 

regular steam railroad And although the military 
automobile will be largely restricted to the roads, and 
will leave them only under exceptional renditions of 
smooth and fairly level country, the automobile bal¬ 
loon gnn will and a Do Id of usefulness In future cam¬ 
paigns whose limits ran only be determined by the 
hard experiences of a regular campaign. 

Of the three rapid tire-gun motor car* herewith 
shown, one Is American and tba other two are of Ger¬ 
man make One of our Illustrations shows ■ rapid 
Are balloon gun, mounted on an armored motor car 
of 60 horse-power The latter, in spite of its weight 
of three and a quarter tons, Is capable of making a 
speed of 45 kilometers per hour and mounting grades 
of 22 iier cent, even when the roads are of poor quality 
The gun is also shown mounted on a seml-armorod oar 
This effwtlve weapon has a muixle energy of 24 8 
meter tons and an uxtreme range at an angle of 43 
degrees of 7.800 meters At the maximum elevation 
of the gun, the shell has a maximum height of 
traje* tory of 1 800 meters 

The armoring of tho motor cars consists of nlokel 
steel plates, 3 millimeters In thickness, and the gun 
itself Is provided with a special shield capable of a 
wldo are of aiming The wheels, also, are covered 
In with nickel 
steel plating The 
ammunition t s 
carried In a box 
underneath the 
hark seat, and It 
will he noted that 
the front or Hie 
ear is provided 


The guns are 
provided with 
shells of a spe¬ 
cial design, suit 
able tor ails* k- 
Ing (he gas bag 
of a dirigible or 
the canvas or 
rubber-clolb cov¬ 
ered surfaces of 


Instant of firing the gun, and smites distinct trail of 
smoke daring tbs flight of the shell This gives the 
gunner some Indication of tbe error in his sighting 

But It will be a very difficult matter to n ore upon 
a fast flying machine speeding mtio-high above the 
earth The most promising form of sttack Is with 
shrapnel, which, If burst at tbe right distance In front 
ot tbe object, will envelop It In a perfect spray of 
jagged shell fragments 

Another Illustration shows the McClean-Ldassck auto¬ 
matic rapid-fire gun, aa mounted on a d-ton Packard 



Ing, for that Btats will make 112,000 of tbs total pro¬ 
duction of 302,000 ears scheduled for 1810. Four 
otbor Slates adjoining wiU contribute 70,078 machines. 
The Middle West may therefore be said to be the real 
home of the automobile Industry Illinois Is scheduled 
to make 15,300 cars In 1910, Indiana, 21,026 cars, 
Ohio, 22,760, and Wisconsin, 11,000 In the Bast, Con¬ 
necticut will make 2,100 cars, Massachusetts, 4 loo 
cars, New York. 10,400 can, Pennsylvania, 1460 
cars, and Rhode Island 800 car*. 

These figures are taken from statlsttca obtainable 
In connection with eighty 
of the prominent auto¬ 
mobile companies, and are 
startling to say the least, 
both as to their bearing 
on the location of the mo¬ 
tor car Industry, and on 
the Importance of the au 
tomobllo Industry as a 


ID t 


whole 


there are fifty other firms 
making 100 can or lees, 
with 160 makers turn 
ing out a few can or 
experimenting 
Just why the middle 
West should lead In motor 
car manufacture la worthy 


AUTOMATIC 00* 1011710 0* A PA0XAU S-TOI TXOOK. 


truck, ror tests which were carried out last year at 
Cleveland, Ohio. Lieut -Col O W Llaaock, of the 
Ordnance Department of the United 8tates army, and 
Dr B W McClean, designer of the gnn, had charge of 
the tests, being assisted by the Btandard Automobile 
Company, the Cleveland dealer for Packard motor 
cars and trucks 

The gun fired 3-pound shots at the rate or 100 per 
minute, tho range being 3^ mllea, Shots were tried 
with the brakes of the car set, and also released 
When the brakes were set the truck did not move, and 
no shock was felt by those surrounding tbe gun on 
the truck platform. With the brakei released there 
was a alight movement on the recoil, but no shook. 
The designer of the gun recommends Us use on a 
truck such aa the Packard, but armored for war 


1 additional I; 


irmatlon regard- 


11m Middle Wee* nd Ihe AalmeMle ladwetry. 
ay xvsss ssxvaa. 

Michigan leads all States in motor-car mannfactur- 


espe* tally when It is re¬ 
membered that much of 
the early experimenting 
In motor cars and early 
manufacturing was done 
at plants In Buffalo and 
Tarrytown, N Y, Marlon, 
N J , Bridgeport and Hart 
ford, Conn, Philadelphia, Pa, and other Hasten States. 

Because of the tremendous growth of tho Industry In 
the past u-n years, and the amount of capital and num 
her of people employed, the settlement of an Industry 
like that nr automobile making In any particular sec¬ 
tion of the country. Is a condition worthy ,of thought. 
The middle West may bo said to be tn control of the 
situation, not alone In the maklbg of oars, but In tbe 
making of tires, parts, and accessories For this con¬ 
dition, we must first give credit to the Industrial enter¬ 
prise of tbe middle West, for the securing of big fac¬ 
tories, for the enterprising methods of Its boards of 
trade, and for the readiness to contribute money 
toward the securing of new Industrial enterprises, like 
that of motorcar building Next must be considered 
the labor situation, which la excellent In the middle 
West, especially In the matter of hands for automatic 
machinery Moat of the big machinery making com 
panics are In Ohio or Indiana, where machlnlats of 
excellent character are to be had In large numbers. 

Besides being the center of tbe machinery trade, the 
middle West has been tbe headquarters for raw ma¬ 
terial to a very large extent, at least after It has been 
pot through Its first or second process, aa In the case 
of rubber, steel, leather wood, brass, and other things 


the lllgbt of the 
sheila, they are 
furnished, at the 
base, with a 
muoke - producing 
mil >**t AJQce which 
is Ignited at the 
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ANTI JOY RIDE DEVICES. 


BY HARRY WILKIN PERRY. 


Bo great a proportion of the many fatal or otherwise knowledge and couse 
very serioua automobile accidents chronicled almost whether an individual 
dally during the motoring season Is the result of the penalties for lnfractloi 
use of cars without the owners' knowledge or consent, nor more than 1300 or 


knowledge and consent of the owner or owners, 
whether an Individual or a corporation, and fixing tho 
penalties for Infraction at a fine of not lew than 130 
nor more than 1300 or imprisonment for not less than 


oblnsa can be 
positively pra 
vented If mat¬ 
ters continue as 
they have, U 
will become In 
cumbent on ev 
ery law-abiding 
and gentlemanly 
owner of an au- 


adopt voluntar 
ily such protoc- 
11 v e measure, 
even it laws 


compelling It 
are not enacted 
for tbe public 
welfare 
"Joy riding”— 
as the wild ran 
nlng of a motor 
car by a partlal- 


Buch laws will doubtless have a deterr 


In the way of prodixlng a devlco that will art 1 
certain check on tbe use of the isr and yi t rnnble 
chauffeur or the mechanic to clean and adjust tin 
glne, teat the Ignition and generally keep tin 
“tuned up" to maximum working ofBUunt y are nu 
out and complex Chauffeurs and machinists 
clever and resourceful or they are unworthy of 1 



akylarkera pass¬ 
ing through tbe 
streets and find 
Ing an unattend 




tomobtle stand¬ 
ing In tbe street, 
and prohibiting 


cars from leav 
log their ma¬ 
chines unattend¬ 
ed with the en¬ 
gine running. During the post winter there has been 
much activity to legislative 1 circles for the enactment 
of laws to prevent "joy riding." The New York Legis¬ 
lature passed a MU con tailing a provision prohibiting 
anyone front using or tampering with a motor vehicle 
without the ownerih oOOsent, under penalty of a line, 
imprisonment, or deprivation of the right to use the 
public road fur eta months, or any or all such penal¬ 
ties, The Colorado fcegfcilatar* poi s ed a bfllto go into 
offset and be enforced immsdlalslr shoo its igwn 
gg "tn the opinion of the Osneral kmmmVtr aa smstg- 
ency «*»*,?. drohttttln* any pdrtM from tampering 
V#* pr satsrlng or starting anj motor car withe* the 



a recordI 
strumont 
d I s c o n nectod 
Again, If any 
operating part 


car Is positively 
locked against 
action, such as 



boon Invented 
with the object 
of affording par 
Hal or complete 

protection to tbs 
owner against 



, tjjey are difficult of enforcement and are punitive 
yhther than preventive, applying tbs punishment after 
the evil has been committed The abase of suiomo- 
l biles is distinguished from, their proper end most de- 
‘ si cable use has reached inch serious proportions as to 
can for the general application of mechanical and auto¬ 
matic means whereby the unauthorised use of a ma¬ 
chine can be positively prevented or detected the first, 
time It occurs and the punishment made to follow 
swiftly upon Its commission 
Inventors have wrestled with this problem for eav- 
eral years, and a variety of devices bate been pat on 
the market to fulfill the desired ends. Tbe difficulties 


lock and (B) 
speed change 
* lever lock 

3 Bpeed 11m 

lllng devices, embracing (A) Instruments Intercou 
necied with s speedometer and tho spark or throttle 
control so that s given spend cannot be exceeded, IB) 
audible signals sounded automatically when a pre¬ 
determined speed la attained, and (Cl speed indlcat 
lng devices with large dials prominently placed so that 
they can be read at a distance by policemen aud 
others 

4 Vehicle movement recording devices rnibra.lng 
(A) vibration recording Instruments of the iKdnmetur 
type, and (B) clockwork registers In whhli ixrmnnent 
records Of the time, extent and rate of movement are 
(wivnMnucd on pope SH ) 
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WHAT THE MOTOR VEHICLE 15 DOING FOR THE 


Jakvaiy 1$, ipta 

FARMER. 


Uu than five yean bid farmen generally looked 
upon the automobile with bltterneu and condemned It 
ae a "toy of the rich ” To-day, there ore farm* com 
prising hundred* nnd even thousand* of tern, on 
« blch nearly all of the heaviest work la done by motor 
vehicle*. There I* hardly any part of farm work that 
cannot be done more quickly and with greater aatu- 


BY WALTER LANGFORD. 

luiury and tloxraavinf ability of the motor car He 
balance* off the coat of a tenth or a twentieth of a 
gallon of gaaollne per mile traveled agalnat a third or 
half buihel of oats a day at SB cent* a buahel, whether 
the hone 1* working or I* ■ landing In the etall on a 
rainy or a winter day. and reckon* the time «?ed to 
hlmeelf aa mainly pure gain 


reau, high clearanoe above the road, a thoroughly pro¬ 
tected engine and tranamlaekm. reaao oahle prloe and 
low fuel oonaumptlon and mala t en ance coat hare con¬ 
tributed toward making thia modal popular with the 
rural buyer*. From the et atomenta of hundreda of 
near*. It la found that the average coat of upkaap la 
not more than two-thlrda that of keeping ahoree. The 
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faction by the uin of motoi power—cither applied to 
a aelf moving machine or In the stationary form— 
than with borecaeeb Whether It ia making a quick 
trip to town with a load of butter, eggi, fruit, or vege¬ 
tables. to the creamery with the evening's cans of 
fresh milk, to rhunh with the family on Babbalb 
morning, doing the spring and fall plowing, cultlvat 
lug, reaping threshlug—the motor vehicle In lta 
varied forma baa become the latest ally of the pro- 
great!ve prosperous farmer 

It has been a mattor of general knowledge and com 
mon comment In automobile circlet that extraordinary 
numbers of motor cam have been going Into the re¬ 
mote sections of Kansas. Nebraska, Minnesota, the 
Dakotas, Colorado, and even Montana Oklahoma, and 
Texas during the pant mason The statement has 
been made by a man Identified with the trade and 
presumed to be poeted that fully one-quarter of the 
purchases of motor care west of the Mississippi dur¬ 
ing the aeaaon of 1909 were made by farmers, and 
this means a good many when the combined output 
of the manufacture™ of the country for the year ag 
gregated In the neighborhood of 76,000 machines 
Borne of the little communities In the Middle West, 
with a imputation numbering only hundred* or at moat 
a few thousand Inhabitants have begun to boast of 
imssoastng more motor car* In proportion to popula¬ 
tion than any other rlty or town tn the country, and 
to prove It, they congregate all the cars In tbe village 
In Main Street and have a group photograph taken 
The farmer, who has long distances to go for svsry- 
thing, from a keg of nails to a paper of tobacco, and who 
works early and late to make up time lost partly In 
going “to town, hne uut been slow to appreciate the 


Scattered all tbe way from the Atlantic to the Pa¬ 
cific coasts there are small fruit and vegetable grow¬ 
ers. dslry farmers and poultry raisers who make a 
dally practice ot carrying light loads of produce to 
market In the tonneau or on the rear deck of ordinary 
light touring care They can leave the horse* to work 
In the field and can make Lhe trip In a third or quar¬ 
ter of the time formerly consumed thereby gaining 
Just that much additional time to be devoted to more 
work or to reading visiting, attendance at concerts, 
lectures, etc 

The ordlnstw four or five-passenger touring car of 
moderate power and reasonable price is most ex ten 
slvely used by fanners. Some of the accompanying 
Illustrations show how such a car Is put to practical 
uses on the farm with the rear seat removed. This li 
the general utility automobile of the agricultural sec¬ 
tions and Is used for s great variety of purposes 
With H the rarmer drives out to his gTSln field to 
superintend the thrashing, runs down to the pasture 
with a reel of wire to repair the fence, runs Into town 
with Lhe horses' collars and harness to have them 
mended, carries cane of milk to the creamery or crates 
of live poultry to the express office 

Observing the growing demand by farmers for s car 
for all-around work a wide-awake automobile manu¬ 
facturing company In Kenosha, WIs., about two ysars 
ago began advertising In the fsrm papers a double- 
cylinder light touring car at a moderate prloe, and 
Inside of s year had sold between BOO and 600 ears 
In the rural districts There are now probably be¬ 
tween l,BOO and 8,000 of Its machines owned by men 
who live on farms prectloally all of whom use them 
as general utility machines. An easily removable ton- 


farmer of today is well Informed regarding the me¬ 
chanical features that adapt an automobile to bis re¬ 
quirements and is a careful buyer He can safely 
carry BOO pounds on the rear of a 20-horse-power car 
and can drive ten miles to town In from half to three- 
quarters of an hour with tbe load 

Largely aa a result also of tbe farmers’ demands 
there has been developed during the last three or four 
year* a type of motor car called the high-wheeled 
buggy There are upward of fifty companies In the 
country now actively engaged in building this styls 
of motor car especially for use In country district* 
where the roads are rough, hilly, and. according to 
the season, deep with mud. sand, or snow They are 
very low in prloe, simple In construction and opera¬ 
tion, and answer the purposes of many rural dwellere 
very well. They use only about a gallon of gaaollne 
to fifteen or twenty miles traveled, and a set of nar¬ 
row solid tires, coating say $26, will wear a year or 
more with no expense for repair of punctures or blow¬ 
out* 

Within a year or two there has been added to the 
two-passenger runabout and four-passenger surrey 
models a high-wheel open-bed light delivery wagon 
model, of the democrat wagon type, especially suited 
to farmers' use. A load of BOO to 800 pounds can be 
carried In the span* beneath and hack of the front seat, 
and tn some makes an extra double seat can be set In 
tbe back to accommodate extra passengers when the 
vehicle Is to be used a* a passenger conveyance 

Other light work wagons vrtth open-bed bodies par¬ 
ticularly suited for agricultural uses but fitted with 
longer bodies and having a load capacity of 1,000 
pounds or more and costing $1,000 and upward, are 
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mapufiMtund by Hrmi ampul** la Chisago. Syra- 
CUM, Bids, IIL, Dowagtac, Mlctu and Utlts, Fla. 
Tbay an ansUantly suited to carry Inc to market good 
chad loads of vegetables, fruit, dairy and barnyard 
produce walghln* from 1,000 to 1.000 pounds, and for 
baullnc back loads of feed, tortlUier, fencing and 
building material*, farm machinery, and so on The 
blab wheel* give the axle* and driv¬ 
ing mechanism a good road clearance,_ 

and the construction la of a heavy 
and durable as wall as simple char¬ 
acter. 

Numerous oases might be given of 
motor can put to apodal service In 
oonuectlon with farming. In Maryland 
then la a htgh-cUee dairy farm 
where motor delivery wagons are used 
altogether to distribute milk among 
tbs consumers in the vicinity, and In 
Indianapolis a large mtuc company la 
using n llt-too and a 3-ton gasoline 
truck in the collection of milk from 
dairy farms within a radius of 
tweaty-flva miles of the city, which was 
formerly Shipped by the tnterurban 
electric railway* or by hone and 
wagon. In England a large produce 
grower aenda hi* fresh vegetable* to 
market In a huge motor van. the roof 
and tailboard of which, as well ae the 
Inside, are piled with green goods 
These examples seem to foreshadow 
the time, not very distant, perhaps, 
when farmers will Hod it cheaper and 
more convenient to ship all of their 
farm products to market on motor 
tracks than to haul them with horses 
and wagons. Possibly the trucks will 
be owned by local express companies 
organised for the purpose, which will 
charge a reasonable price for haulage, 
ao that It will pay the farmer better 
to keep bis horses—If he needs any 
then—at work in the field, and he will not need U> 
Invest any capital In the motor trucks Doubtless 
some of the transporting companies w 111 use motor 
tractors, which will run over reaular routes every 
morning and pick up a string of farm wagons loaded 
with produce, hauling them to market and back again 
tor a Died charge A single trsrtor should be able 
to haul four or five such wagons over good roads. 

In Connecticut a three-ton truck Is regularly used 
for hauling grain and carrying all aorta of farm sup¬ 
plies and products for a 1,SOO-acm farm This la one 
of the many fancy estates conducted In the East by 
wealthy owners largely as a personal hubby yet at 
the earn* time as a profitable Investment The truck 
represents an outlay of |6,ooo and la kept hi a spe¬ 
cial garage for work motor vehicles which are to be 
used extensively on the farm 

A ranch of several thousand acres In Montana U 
conducted entirely without horses, the plowing, sow 
lug. cultivating, reaping, threshing, and hauling of the 
grain to the railroad being done by motor tractors and 
motor wagons. We have bad the horseless street oar 
for twenty years, the ' horseless carriage" for ten, and 
now we have the horseless farm. May we hope some 
day for the horseless city’ 

While the foregoing examples are Isolated cases and 
apply to farming on an extensive scale with ample 
capital, they point to great possibilities for the future 
nee of self-propelled vehicles In farm work, utilizing 
gasoline, kerosene or denatured alcohol ax fuel The 
farmer with a small acreage who would not be justl 
fisd In buying a motor tractor for his own us*, will 
be able to hire his plowing and threshing done by com¬ 
panies operating motor tractor*, aa for many years hs 
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baa had hit thrashing done by Itinerant steam thresh¬ 
ing outfits. And, Incidentally, tbs work will be done 
cheaper, there will be no danger of fire from flying 
•parks, there will be little or no water to haul, and 
there will be fewer men to feed 
In this country, aa well as in England and Prance, 
there are large companies that make a specialty of 
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building small farm traitors for universal tractive and 
stationary power work A company In Minneapolis 
makes sn 8 horse-power traitor weighing 5 500 pounds 
for such work as operating hsy presses corn shelters 
etc and Iot drawing wagons and portable mat hlncs 
of this class nn the road In York Pa. Is another 
large company that makes motor tractors and trac¬ 
tion engines In ten slies, from 1,000 to 38,000 pounds 
In weight The smallest Is rated at 114 to 2 horse¬ 
power and Is InlBndod for all sorts of farm work 
such as hauling tho stone-boat, churning pumping 
feed cutting, etc. 

American motor tractors usod for plowing and 
threshing usually develop from 12 to 35 horsepower 
and weigh from 5 000 to 20 000 pounds They haul 
gang plows turning from two to eight furrows 


oenla an sere for fuel In a ten-hour day IV, acres 
could be plowed for about *3 25, not including labor 
Thl* wagon tractor Is a very Interesting vehicle 
It was designed particularly for farm purposoa by men 
who are familiar with the peculiar requirements, and 
combines In one machine a truck fur tarrying loads 
on Us own body, a tractor for drawing plows and 
other farm machinery, and a power 
plant for driving threshing nuu hlncs 
hay balers and other stationary ms 
chlnery by belt rt will take the pirns 
of several teams and wagons on the 
farm 

Nowadays, on the farm as well as in 
the manufactory It In necessary to do 
the largest amount of work In the short 
eat time In order to make an under 
taking successful This Is ret agnized 
by tho progressive farmer and farm 
machinery builders and to a large ex 
tent the advantaged of thi motor car 
and motor tractor are appreciated by 
builders of farm wagons and buggies 
Most or the leaders In these fields are 
now offering their customers a motor 
buggy, a motor car, a motor wagon, 
or a motor tractor 


The heavy cumbersome elm trie cab 
or brougham of earlier days has 
cleared Ihe field for tho light run¬ 
about victoria nr Interior driven 

ooupfi t-r-ss weight means more 

speed and a greater mill age radius 
It was looked upon as a great ikt 
tormance when title or the earlier 
types of electrli automobiles travi led 
forty mlleB on a vlngh charge of the 
battery at a comparatively low sliced 
The modern clnlrli automobile will 
negotiate about twice Ibc distance at 
a much greater speed Tho most vital eoiniHinents or 
an electric automobllu are the mol or and controller, 
two parts which are of dllfi rent design till about every 
other make For Its various advantages the series- 
wound motor has outclassed lls tlval of the earlier 
days, the compound motoi 1 he m rice wound motor. 
If properly designed will do Its work for three hun 
dred and sixty five days In the year without requiring 
any attention The moHt deslratde motor Is not that 
which tends to drive a tar up a hill ul a 1 oinparutlvely 
high speed A heavy battery discharge is thus en 
tailed, which Is or course very detrimental to the bat 
tery Of two cars traveling at the same Bpeed nn tin 
level, that one will travel the faster on a grade whose 
eontroller was not changed The motor of this faster 
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purposes In the field and os 
the road, was tested at the 
same trlai*. Coupled to a 
two-furrow 14-lneh gang 
plow, It tuned pver 1M 
acres In 1 hour 25 mtn- 
utss on • coniumptiou 
equivalent to ISA gallons 
of gasofln* per acre. This 
would Amount to About 5« 


car Is designed for a smaller increase ot 
torque tn proportion to the deiriase of the 
speed Even If this dlffcrcnco In s|s-cd Is 
very small say one-half nillc uu hoar the 
faster car will have to pay dearly for It 


Hn designer will find a mlddl 

strive tor the highest bi 
It Is by no means dtflUul 
fast electric, as the powor Is unllml 
distance The art Is to apply the [ 
In the moat all-around satisfactory wi 
a carriage which la reliable and chei 
In tb* lisa of various controllers 
for good reasons seems to have grown 
The various speed changes can be ci 
arcing or burning, and a gradual 11 
Is effected from stop to step with a s 
(Coaltouerf cm pope 
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THE MODERN LOW-PRICED CAR. 

BY JOSEPH ROGERS. 


The automobile buyer fared no nurh questions In 
1910 as (vofronUd him a few y.aiin agu, when all that 
wan cxpecled of a <ar waa Lhat It would run At that 
time the khhoIIiio (tiglno waa not understood as the 
engineer understandH It to-day aud all of the parts and 
appurtennnroa were underlining a protean of evolution 
that rrnilllid In tanl dllfereneea between the models of 
two ameesnl\i pan Kat h niako had some peculiar¬ 
ity or dislgn, und llu selection of a car was roiupll- 
cniod by the difficulty of getting definite Information 
on pirformante 

There wern reliable cars, of course, but their Initial 


to reduce manufacturing coats la the establishment by 
some of tho leading producers of assembling shops at 
the large centers. To these are shipped parts In soffl 
dent quantity to build the cars required for that lo¬ 
cality, and aa there is no equipment of machine tools, 
the expense Is slight. Tho freight rate on unassem¬ 
bled parts Is much lower than on complete cars, and 
the saving dToctod In time and convenience as well as 
In money makes the system a satisfactory omi 
However It may have been In the past the present 
day manufacturer of moderate-priced cars makes no 
more than a legitimate profit One of the largest pro- 


IV Wright taH sag Aviation la Areerlea. 

The granting last week by Judge Itasel of a prelimi¬ 
nary injunction restraining Qlsnn Curtiss and tbs Her- 
rtng-Curtlaa Company from making, selling, or flying 
their well-known type of biplane ban quits taken by 
surprise almost everyone versed In patent law, as such 
an Injunction baa been granted very rarely. If aver, 
before upon an unadjutMcated patent Even In the 
case of the Selden patent covering the use of a dutch 
between the motor and the road wheels of an auto¬ 
mobile—n case In which an Infringement was much 
more apparent—such an Injunction was not granted. 


cost end tbs expense of operation made their ownership 
possible only to the very well to-do The car that 
< oiitd be bought by Hie man of moderate Income re¬ 
quired clone attention and tho adjustments snd re¬ 
pairs that wort a constant necessity left blra little 
time fur anything ilm If these were In the bands 
of a repair mail Ibc monthly bills wore out of all pro- 
Isirtlou to the mllcnge covered and the pleasure ob¬ 
tained Aulomoblllng at that time was unquestionably 
a diversion for the rli h, and it In popularly supiuwed 
that such Is still the tase, but m a matter of fait, the 
inan of moderate Income <-an to-day puri base and nse 
a rnr at an expense that Is well within the bounds of 
reason 

The primary cause for this Is found In the relatively 
dose understanding of engine and car design that ob- 


ducers stated recently that bis profit on a $1,000 ear In 
less than $100, thto Is not eiresslve when one con¬ 
siders his (normouB Investment In material and parts, 
his really vast equipment of machine tools, and bis 
labor expense 

ft has been said tbat any average engineer con de¬ 
sign a ear to sell at $4 000, but that the greatest skill 
Is necessary when the selling price la to be less than 
$1 000 Huwever lhat may be, tbe medium and low 
priced cars on the market shew exceedingly (lever 
designing and bear every Indication of tbe highest 
grade of mechanical engineering Being light In 
weight, the material entering Into their construction 
1s selected with the greatest care, and It Is typical of 
the automobile Industry that many of the alloy steels 
In common line were hardly more than laboratory curl 


Tbe granting of the lnjunotlon at this time has had 
(wo results In the first place It has intimidated a good 
many Inventora who were bard at work upon the per¬ 
fecting of the aeroplane, and secondly it has encour¬ 
aged tho Wrights to attempt the creation of a monopoly 
In gylng mat bines. With a mllllon-doUar company 
back of them, and with orders already booked aggre¬ 
gating more than this figure, the granting of tba pres¬ 
ent Injunction gives them practical control of aviation 
Id America. A second step In this direction occurred 
on January 4th, when aviator Paulhan waa served 
with a notice to appear In the New York District 
Court ten days later to show cause why be should 
not be enjoined from flying bis Karman biplanes In 
the United States. As ne Is booked to make flights at 
the Ism Angeles aviation meeting from the 10th to the 


oaltles five years ago 

The whale tendency of design Is to reduce weight 
and machinery and assembling costs, but It Is rare to 
see a rnse whore strength and durability have been 
■acrlhced for economy One of the features of the 
into cars Is the casting of the four cylinders In ono 
piece, which results In a considerable saving In weight 
and cost, with no apimient rndmilon in strength or 
ability The Increasing tendency to adopt lbs gravity 
system of water circulation Is another economical 
move, for It permits the suppression of the pump Tho 
medianli al luhrhators that were formerly In gonrral 
uso have been abandoned In favor of a single pump 
located In tho crank iasc which Is not only less ex 


The death of I .eon Doing range from a fall sustained 
as a result of the breaking of a wing of his Blerlot 
monoplane while flying In a 20-mlle wind at Pau, 
France, on the 4th Inst, has given aviation another 
setback that It will take a long time and many excel¬ 
lent demonstrations to overcome Four llvoa lost with¬ 
in the last four months Is a record by no means sn- 
rouraging to sportsmen, and unless everything possi¬ 
ble Is done to encourage flight In this country, none 
of the aeroplane factories soon to be started will do 
niui h business for some lime to come 



eluded In the price of every car sold The maker of 
an nssembled car Is under no such handicap, for each 
of the firms with which he does business will carry 
on only such experimental work as lx required for its 
special line, and the exiiense la borne by so great an 
output that the Individual proportion la negligible. 

There was a time when an assembled car waa un¬ 
doubtedly o|ien to suspicion, for however dealroua the 
makers of Its parts might bo to do good work they 
had nnlther the knowledge nor the faculties that would 
make It possible These same companies now possess 
enormous plants, their designers and equipment are 
the best obtainable, und their products embody the 
latest and host In practhp malt rial and workmanship. 
Assemblers thus have i«rts at their command that are 
of a high degn i of in lIIcucc, and uan buy them at 
prices that ato far below what was charged for the 
weak and faulty product of former years. 

Tho low prices at which assembled cars can profit¬ 
ably be sold have forced the builders of cars of com¬ 
peting grades to manufacture on a very large scale, 
In order to bring down iobIs through economies pos¬ 
sible only with quuullly prodmtlon Bach a firm 
equips Its factory with Jigs and special tools for every 
operation, and makes tt an Inviolable rule to accept 
no order that rallB for ivin a slight deviation from 
the standard specifications. 

When a manufacturer turns out twenty thousand 
cars a year. It is unt only justifiable hut necessary for 
him to invest very considerable sums In special ma¬ 
chinery or all kinds that for a smaller output would 
be inadvisable One manufacturer has spent $40,000 
for dies to produce a rear axle housing, on a produc¬ 
tion of one thousand ran, the charge against each for 
this would be $40 With an output of twenty thou¬ 
sand ran, however, the charge of $2 against each Is 
111 tie enough for the purchaser to pay for so excellent 
a feature 

A recent development that Illustrates the dndeavor 


plicated by the necessity for setting them accurately In 
line, In a great number of 1910 cars tbe change speed 
gear Is either built in with the engine or the rear 
axle, and the cost of assembling Is reduced In conse¬ 
quence 

In spite of the excellence of the 1910 cars, It must 
not be assumed that the limit of perfection has been 
reached Some of the work turned out by tbe de¬ 
signers shows that they have followed a common path, 
but In many cases there are differences that are not 
easy to reconcile The perfected car cannot come 
until the efflelotuy of one definite construction has 
been recognised, and Its proper proportions demon¬ 
strated The great variance In the designs of to-day 
Is evidence in itself that there Is still much to learn, 
for otherwise, ss an example, there would be leas 
difference In the dimensions of engine bearings than 
Is now noticeable In different makes of engines of the 
same power The relation of bore to stroke Is the 
subject of a vast difference of opinion at the present 
time, and even the relative length of the connecting 
rod la by no means fixed 

Having produced can that will run, and that can 
be depended on for steady servLce, tbs problems now 
before the designer have to do wltb the lnereaae of sf- 
flclenry and economy of operation. At the present 
time It Is doubtful If any manufacturer testa what 
proportion of the power of bis engine is absorbed in 
operating the valves, or la driving the magneto and 
pump, but tbeee and other far mors oompljcatsd de¬ 
tails must be worked out t* his future modgia. 

It the principles of tbs present angles an adhered 
to, the coming years will bring a closer and more ac¬ 
curate knowledge of the cycle, and a general adoption 
of the features and relative dimehafcma that eurvtre 
the ordeal of usage. For the car owner will moan 
greater economy In tbe nae of fuel, Increased sim¬ 
plicity m construction, snd tbs redacts*, to price 
that is the invariable result of etaadarditaJoc, 


lated aluminium and 10 ounce* of water are Introduced 
into an air tube of tbe capacity (614 pints) which Is 
commonly furnished by the great tiro makers, and 
tbe branxe plug Is quickly screwed down In a few 
seconds the apace not otherwise occupied, about 5% 
pints, Is filled wltb hydrogen at a pressure of 160 
atmospheres This Is equivalent to more than 100 
gallons of hydrogen at atmospheric pressure Tbe 
other product of the reaction is alumina, which can 
easily be washed out Tba apodal preparation of the 
aluminium consists In the addition of a small per¬ 
centage of mercury bichloride wbleb starts tbe reaction 
In the absence or alkalies so that pure water can be 
employed. 

This method possesses two advantages. It allows 
every sutomobUlst to recharge bis sir tubas without 
returning them to the factory There Is also a real 
advantage in inflating tires with hydrogen Instead of 
air The diffusion of gas e s through colloidal sub¬ 
stances like India rubber follows a very different law 
from that which governs the diffusion of gsses through 
porous walls. In tho latter case the rats of diffusion 
is inversely proportional to the square root ot tbe 
density of the gas. but the rate of dUfuslaq through 
India rubber is directly proportional to the facility 
with which tbs gas eon be liquefied Hydrogen gen¬ 
erated by the action of aluminium upon water was 
used for Oiling balloons la the Pntn Japanese war, 
but this Ingenious sad simple method of obtaining 
cylinders of wimpr eered hydrogen appears to be aa 
new aa ft fa Interesting. 

T» Americana who are aoeeMomsd to flw e — ii k .m 
it win be surprising to learn, on the an&orttr 
of tho Engineer, of London, that tat tAWtfc titers 
tfM IShpgnnted an etsetric-ear nervine trim MM hf 
tbe London subway (tabs) H a tt ons to the iMrtrfe tt 
^iJJJttoWer, rm which g tax* of half U ollit *0L|l 







































































































54 


Scientific American 



AUTOMOBILE FIRE ENGINES. 

A NEW TYPE OF MOTOR VEHICLE. 

BY HERBERT T. WADE. 





The great aui'i-etie or automobile fire apparatus In 
Kurope and In many of the smaller cities of the 
United Btatea frequently given rise to thL Inquiry, why 
are auch marhlnea not need more extensively In the 
larger fire d< partmentn where the highest eflleloney 
of apparatus and |u rsnnnel Ih dc minded and malm 
talned* Th<‘ acknowledged uilllty of autoniobllee for 
pleasure and himlnoKH even under extraordinary con 
dltlonn empliaelus this tardiness the more forcibly, 
parlh ularly ns the modern motor vehicle Is now cap¬ 
able not only of attaining high speed but of carrying 
heavy loads Promptness In reaching a tiro with suit¬ 
able apparatus Is of prime Importance, and the auto¬ 
mobile In this respect and In endurance is easily 
superior to a horse To-day with high speeds pumping 
capacity can bn secured In a motor vehicle suflUlent 
for most conditions of service, and Ihla, with economy 
of maintenance after the Initial rust, has led to tha 
adoption of automobile Are apparatus by many of the 
progressive smaller < Hire This economy Is obviously 
due to the fact that only when In operation arc gaso¬ 
line and oil required A horse oven when 
Idle entails expense for shoeing and feeding 
Even the most conservative of metropoll 
tan Are oflh lots realise that the rapid trana 
portallon by horsea and the subsequent op 
oration at high pressure of a heavy steam 
pumping engine on wheels Is more or less a 
mechanhal anachronism In these days, when 
contral poser stations have largely tgken 
the place of the small Isolated plant, and 
when small Internal combustion motors 
using gasoline havo been found economical 
convenient, and eAlclent The pumping 
power of a Are engine depends upon the 
weight that can be transported As an In¬ 
ternal-combustion motor connected with a 
pump would weigh much less than a steam 
engine and boiler and going to a Are would 
use tho same engine for propulsion, It would 
follow that greater efficiency could be se¬ 
cured Even superior from the mechanical standpoint, 
but not aa yet prattlcally applied, would be the mount 
Ing of an electric pump on a gasoline-driven motor car, 
using current derived from supply mains near tho 
scene of operation Chief BInns of the New York VIre 
Department has duveloiied such an Idea which pos¬ 
sesses many obvious merits He proposes to use elec¬ 
trically-driven centrifugal pumpa on motor vehicles 
capable of high speed and to obtain power from elec¬ 
tric light standards or other outlets which are at al 
most every street corner tnd qnlte as well distributed 
ss hydrants The same condition also prevails In 
many rural districts, where elertrlc light ana trolley 
lines are to be found on every main street Suitable 
I lugs and conductors could be used for connections, 
and with the power derived rrom a central station tha 
portable machinery would be reduced to a minimum 
weight A similar Idoa, though not so elaborately de- 
vi loped, was put Into operation mors than twenty 
years ago by Dr B 8 Wheeler, now president of the 


Crocker-Wheeler Company, Ampere, N, J This appa¬ 
ratus consisted of a bipolar motor directly coupled to 
a pump, and was mounted on a light carriage. The 
gasoline motor car was not ao highly developed at this 
time, for which reason the carriage was drawn by 
horses. A Are engine built on this plan was tried oat 
on the Brie Canal at Bchenectady It was Anally 
brought to Ampere, and was destroyed In a Are which 
«curved there In 1896 Strange to say, this schema, 
which would Involve comparatively little outlay for a 
large city, has never been thoroughly and practically 
letted 

At present, motor apparatus Is most widely used In 
suburb* and small cities with wooden dwellings, In 
other words, In communities where Its high speed 
renders It possible to cover a much greater territory 
by a single company, and where Infrequent alarms 
reduce the expense of maintenance far below that en¬ 
tailed for feeding and shoeing bones. Kor example, a 
Bt I,ouls motor company recently made a run of nine 
mile* to a country villa outside the city limits and *r- 
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rived In time to save the house This si 
In a period of eighteen months responded to 1,000 
Area without a single failure, and In ao doing traveled 
2,250 miles In all conditions of weather. Including 
mud, sleet and snow The economy of this company 
Is apparent from the fact that Its maintenance account 
for twelve months was $48131, Including two act I 
dents, which resulted In an expense of 1260. aa com¬ 
pared with an annual coat of $810, for feeding and 
shoeing two horses Even In a district where there 
are no water supply hydrants, such a machine can 
make a speedy run, and draw water from a well canal, 
or pond 

In a large city the question of territory I* not aa 
Important a* that of speed In getting the firemen to 
the Are In a dletrlct with high preasure Are protec¬ 
tion Ares occur which taken In time may not require 
tho powerful streams from the Are hydrants and could 
be put out with a minimum of water damage Indeed 
it seems likely that the future Are protection of a 


In a description of modern a 
a* may mention, lint, the high-speed touring ear or 
runabout, for the us* of chiefs end supervising odS 
clala, espeble of rapid travel and of covering wld* sec¬ 
tions of territory This was the first automobile Used 
by fire departments. Such e ear does not ui 
extinguishers or any fire apparatus, one or | 
extinguishers and exes or other tools I 

la a high quality gad reliable a 
■ufflefent speed and easy coatroL 
than thirty min ate* Chief Croker of the f 
fire department Is at the scene of any fire t) 

New York, directing In person the o 
firemen This la significant in view of 
amount of territory comprising the greeter.jgfyjtL,. 
the dangers Involved In some of the ouUrlnf^tJ£keti 
A modification of the chiefs car may h& toga'la 
that supplied to the battalion ahK’Sk the 
heed of the fir* department of thf SMUsr 
city Extinguisher* and tools are djttsn.'ooa- 
■ldered essential The chief carriss Wtth 
him not only a chauffeur but one or tV« fin- 
man from the permanent headquartbtw force. 

If rapid travel la desirable for the chief, 
It la of course equally advantageous Car the 
firemen responding to an alarm. In small 
biases auch as thorn caused by a curtain 
blowing against an open gas light Ofby a 
short-circuit of a lighting ayitem, onq Srtw# 
men with axes and hooka promptly dg tha 
scene can prevent what might be a gsrtoos 
Are In a dwelling faouK or stable. ii s q Or d- 
Ingly It was early realised that auxiliary or 
emergency squads could be equipped With 
motor can and could be dispatched at Ugh 
speed to the scene of the Are These mao 
deal with an Incipient fire or prepare tor the 
steam engines which follow and If necessary send In 
additional alarms or communicate by telephone with 
headquarter*. This type of equipment la extenglvwly 
used throughout tbu United States 
But it must be real I red that this means simply Am 
prompt bringing to the scone of action tha trained 
men who can take care of the smallest kind of a fire 
Without apparatus or suflk-lent power nothing can ba 
done where the blase Is at all serious It was wtth 
this end In view that automobile fire-flghtlng faotlttfe* 
were Increased by adding a chemical tank and a few 
hundred feet of small hoes The chemical tank aad 
equipment baa now become an Indispensable fanfare 
of many fire departments. Carried on horse-drawn 
how wagon, a small fire can be quenched In Its In- 
clptency by Its means with a minimum use of water 
and consequent damage The chemical tank constate 
of a copper cistern of from 40 to 70 gallons capacity 
containing bicarbonate of soda and other ohemtsals 
with which sulphuric acid and water may coma In 
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mmteat togsnerat* cartwaSe-aetd gas at rntch pressure 
*S to be tortwd with tbs whtar through a small hose 
mt apparatus bu bean used with considerable me- 
am as mim few departments, but It ta fair to say baa 
baa* Ignored or round unavailable In other*. Espe¬ 
cially la thla true at New Torlc city, where the prac¬ 
tice feaa always been to eoncantrate at a lire adequate 
tataythf power at the earliest possible moment and 
» as* large quantities of water the Men being to 
take no chance* and even at the risk of water damage 
to a»t op the aide of safety 
In the horsa-drawn combination wagon the chemical 
task and the email he** usually carried upon the 
dffTCrt peat 1» but an incidental featdre, the body of 


the wagon being rswrvs d for larger flre-engtne hose. 
Hut In a properly designed automobile such apparatus 
can be sped to tbe eoene of s fire with four to eight 
men at from 40 to 60 mile* an hour Thus for a fire 
In a small suburban dwelling, In the majority of cases, 
s chemical engine brought cloee to the house with ita 
300 feet of fc-lneh ho**, la able to extinguish an In¬ 
cipient Are. Buch motor can are built with englnee 
from 24 to SO hone-power Because of the peculiar 
sorrlce conditions they are usually of the air-cooled 
type to obviate danger of freexlng in winter The 
teaks vary In capacity It la considered good prac¬ 
tice to Install two tanks, so that one can be redlled 
while the other is In use It would seem desirable 


that such chemical angtsea be supplied In the ma¬ 
jority of Are departments to answer at once on the 
Ant alarm 

The next step In the progress of the small motor 
chemical engine was to make It larger and to add to 
Its equipment. Accordingly combination engines were 
designed which not only carried the chemical equip¬ 
ment but also boee for the following steam angina, 
scaling ladders, tools and other apparatus, thus en 
abllng the men to prepare the way for more serious 
operations and saving valuable time In this field a 
number of very eficlent types have been evolved 
Next In mechanical development comes tbe motor 
(Confiitwed on pope SB ) 
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AUTOMOBILE. NOVELTIES. 

SOME INTERESTING DEVICES FOR THE SEASON OF 1910. 


a nin rims wm ron w hsil mm 


Th* adoption of trucks In rural dlatrlcU li a din 
tult though wry Important problem of tbe automobile 
Industry Bad roads and sandy soli rivals a number 


With a single trailer gradients of 7 to 8 per oect 
can be negotiated at a speed of 5% miles so that the 
oar seems well suited for making Its way with tbe 


The weight of the c 


i of this inner section tan? he 
1 'inclusive of Its equipment oamprebenslrely gathered from a rafarsne a Se the B- 



of difficulties which can be overcome only by special 
roneti uctlon 

One of the moat Important points seems to be the 
utlll/atton of all four wheels for driving thus Increas¬ 
ing the adhesion This Is especially Imperative In 
the case of heavy motor cars employed as tractors 
for load trains consisting of two or three vehicles 
where a weight of several tons acting on the fore 
axle ran be utilised for adhesion 

The Daimler Motor Works of Germany have con 
structed for a well known Berlin export flrtn a heavy 
truck with four wheel drive which Is being shipped to 
South Africa In older there to take up Its heavy 
duties in propelling as tractor a train of 10 to IB 
tobs This car shows a number of technical features 
of interest 

The chassis Is made of compressed sheet steel glr 
ders with compressed transverse beams and lateral 
shields Tbe six cylinder explosion motor located In 
a three point suspension j Ic Ids 60 horse power at the 
brake with 810 R P M This motor Is of the familiar 
Daimler type with magneto-elec trie ignition 

The maximum speed of lb« cat Is 10 miles per hour 
The low minimum speed 14 mile an hour Is remark 
able thus fully utilising tbe advantage of four wheel 
drive fut the overcoming of gradients and trawling 
over sandy soil althout Increasing the dimensions of 
the gear case As only the fore shoe Is are alterable 
the rear wheels aro driven through a toothed wheel 
drive 

The rant steel wheels have broad rim flanges which 
are Intended to prevent the vehicle from penetrating 
too deeply Into the sand The solid rubber tires are 
pressed Immediately on the wheela The fore wheels 
are steered tssenilally In the same manner as othar 
cars through werrn gearing The vehicle la equipped 
with four brakes operated Independently of one an 
other vl/ n gearing brake taro differential brakes and 
one rear wheel I rake Tbe motor car which la design 
ed for a useful load or r Inns la able to haul two 
trailers of the same tai silty while negotiating grad 
tents of about IB pir ctnt with this total load of 130 
hundredweight at a speed of 114 miles an hour 


Is sbont 12 G40 pounds of which about one-half falls 
on the fore axle so that about 6 270 pounds on the 
fore axle Is utllUed for adhesion 


The many weU known defects or the pneumatic auto¬ 
mobile tire have prompted many Inventors to attempt 
to evolve an efficient and reliable substitute therefor 
without any sacrifice of resilienty The general trend 
of Inventive effort has been to secure this quality by 
some elaborate sriangrment of springs without how 
ever completely solving the problem 
Early In 1BW however the Hon R acre Parsons 
MA Mlnstf P directed his attention to this sub¬ 
ject The object of his quest was to devise a wheel 
which should bo as resilient as the pneumatic A1 
though the flrst coat of such a wheel might be some 
what higher than the pneumatic such a difference 


would be m 
the lower malnle- 
thc longer life of 
evolved the spring 
the accompanying 
The Panflex 
prises two essential 
parts—a double 
slating of (1) an 
aa Into which a 
pressed and an In 
formed by riveting 
oxldliable metal on 
outer channel and 
disposed coll 


compensated for by 


•pring wheel com 
and Independent 
channel rim con 
outer steel channel 
solid rubber tire Is 
net channel bb 
thin rings of non 
etthor side of the 
(2) Inner radially 
springs In a driv 
nel rim is fur 
Dished with Lorru HR gated segments 
having polished £'r V surfaces riveted 
around the Internal surface of the steel 

dual pnrpoie of 
driving force of the 
engine and the re Loos Uu d lu sl tardlng force of 
the brake from the ■wj’^ thrwixh whwl center to the 
outer rim In a “<>“-drlvlng wheal 


lustration showing the wheel center oornffists. It 
comprises an ordinary woodsn-spokad wheel eff small 
diameter having n groove around 1U olroomfenaoe 
on each side of which la shrunk n steal band nr tin 
In such a manner that n grooved spaoe If la$ la n> 
oelve the heads of the T bolts by which ths aptnl 
springs are secured to the rim of ths whe*f waster. 
These spiral springs are of ths ordinary Vtlndrlral 
type so lolled as to lit Into aluminium —at 
either end and with suoh apaoes between th* eeOs 
that when compressed the steel la not —rYptlid 
For protection against rust the springs are ahanr- 
dised and moraover each and la thoroughly daaad 
for a length of about half a ooll 
The aluminium castings by which the spring* an 
attached to ths wheal canter are of special dsain 
On ona face they have a spiral tunnel or thread, 
so that the spring may easily screw Into them, and 
are also provided with suitable lugs in order that 
they may be gripped by the T bolts A steal take 
is also rast Into the aluminium base which projects 
np the axis of the spring as shown In ths Illustration 
The aluminium castings forming tbs caps for at 
tachment to the outer ends of the springs an also 
provided with splnl tunnels on one face Into Which 
the spring screws while the other face has dove¬ 
tailed groovee Into which rubber stripe of a within 
similar to those used for carriage tires ere toned 
A hole la drilled Into the center of thaee cepe having 
a diameter considerably greater than that of the otael 


tween the tube and the casting Ths advantage of 
this arrangement In that in tbs event of the appli¬ 
cation of an excaaslve side force such aa sudden and 
violent throwing In of the cluteh or braking or tbs 
wheels being caught in n rut the tube comes Into 
contact with the side of the hols thereby preventing 
ths spring from being overstrained in any dlreotlan 
st right sngle* to its axis In ths case of high powsred 
automobiles, the robber strips ere rsplaoad by a Solid 
rubber pad vulcanised to a steal plats which la at¬ 
tached to the aluminium cap 
Tbe springs are Inserted Into the spiral tunnel* at 

















J**v*X* is. 


Scientific American 


57 


thtfr resp—tl re sad*, aad after cor rect adj—tmmt an 

m* tMr Umptc, tad melted aohtor to that run In 
ffhlqh wit— «iU tks ttaatag on the «rtm and m- 
ewsly eomblnea the baa* tad spring together to each 
• mana— as to preclude any possibility of their b*- 
owning b o—aad 

Tha tower springs, L a, too— tost abort the point 
at tha whesl's tread, ara wmpw aa ad nadar tha weight 
<X tha rahteb white the- at tha top do not touch 
tha circumference Tha spring portion Is therefore 
practically floating, (or at no part to then any rigid 
aoaaaatloa batwaan *W"— and outer parts of tha 
wheal Whan tha « la to motion the aprlng and 
caps to 1U lower portion take the whole of tha weight 
of tha vehicle and an brought tightly Into contact 
with tha rim but do not shift their position relatively 
thereto A* the wheal mores forward the springs 
beooms dtosngngsd sod more round like the epok— 
of a rigid wheel their places immediately being taken 
by Others Tha disengaged springs travel forward 
relatively to tha rim to the direction to which the 
vehicle to moving. Tha reanlt to that the central 
portion of tha wheal task— a slightly grsatar nnm 
bar of rovolations than tha outer rim In a given dto 
to*— At tha same time however It Is Impoasibis 
for tbs toner part to travel round independently of 
the outer rim or tread of tbe wheel since it Is ml 
ways tightly to contact therewith at tha point of the 
wheel's contact with tha ground which Is the point 
of application of the vehicle s weight tbe rubber strips 
of the outer extremities of the springs establishing 
—eh adhesion upon tha surface of the interior of the 
nm — to prevent any possibility of slipping Tet 
there to no perceptible wear and tear upon the two 
contact surfaces In the ease of the driving wheel 
tha gripping power of tbe aprlng members to very 
considerably augmented by having the corrugated sur 
face — already daaerlbed 

Tha succaselve compression of the springe ss the 
wboel revolves to quite continuous and Is effected 
with the utmost smoothness as the spiral springs with 
their caps can be deflected to every direction Budden 
Jerks or concussions cannot occur which even with 
pneumatic Ur— ara unpleasant features when traveling 
at high speed over a bad road surface 

It may be thought that the absence of rigid ton 
section between the Inner and outer parts of the 
wheel may be disadvantageous but experience has 
qalte conclusively demonstrated that no such draw 
back exists It to practically Impossible for any 
•Upping between the two parts to occur even when 
tha vehicle to badly driven There to no friction be¬ 
tween tha rubbers In the free ends of the springs and 
tha Internal surface of the channel rim Tbe springs 
ss It ware walk round the Inner circumference of 
tha outer rim on u polished metallic surf are and aro 
successively loaded with their due proportion or the 
car weight during each revolution The moment tho 
weight to applied to any spring the latter cannot 
possibly move relatively to the rim until the weight 
is rsleaaed Consequently there Is an entire ab 
eence of fTlctlon and the rubber shoes In the spring 
—pa will tost — long — the wheel tire Even Id 
the rare event of tbe rubbers of tbe spring end bacora 
tag damaged It la an Insignificant item In renewal 
but no snch occurrence has yet been experienced 
though wheels have been driven for thousands of 
mil— Even tbe entrance of duet or mud bus no 
deteriorating effect upon tbe two surface# 

Tha wheel has been severely tested upon a 18 SB 
hone power Daimler motor In comparison with tha 
bsavlsst make of English pneumatic tire True tbe 
“Panflex wheel to somewhat heavier than tbe pneu 
matte but It has bean found that snob to no dtead 
vantage tbs mltosgs possible per gallon of fuel under 
tha ealtoame conditions being approximately the same 
Trials have shown that the average life of the outer 
solid rubber tin to from 10 000 to 11000 mltea which 
to about two and u half Urn— that of tbe ordinary 
pneumatic type Though to Ant coat the Panflex" 
wheel to more expensive than the pneumatic this dll 
foresee Is Initial outlay to uoos recouped from Urn 




reduced running expense# It baa been found that 
the oost per mils with the pneumatic averages about 
1 98 cents as compared with 0 48 cent for the spring 
wheel—s difference In the latter 1 favor of 1 B0 cento 
Moreover as the wheel Itself Is practically evariaat 
Ing tho renewal charges are limited to the solid rub¬ 
ber tire which costs much less than a pneumatic of 
the same dimensions and (he rubber caps of the spring 
members Occasionally as the result of a very severe 
i oni usslon or Jolt a spring might break This tan be 
easily and quickly replaced on the road but as tbe 
deflection of tbe spring to limited In eviry direction 
by the central tube the sire— to whteh the eteel to 
subjected Deed be no greater than that to the side 
springs supporting the automobile Buch an evenlu 
silty to therefore remote Again with this wheel In 


LAJOSXT AUTOMOULB BAHWAY OAK SPILT 
VOX millll BBAXCH kOAOT 

view of the Ingenuity of Its construction the ever 
extotlng danger of side slipping to redured to a neg 
Uglble quantity owing to the flexibility of tho wbeel 

Aff AffTOMOULI OAK TOR 1AHVAYI 

The accompanying Illustration shows s special iar 
ordered by H II Harrlman before his death which Ih 
to be used on a private road running from a point on 
the Brie Railroad to the Harrlman private resldmce 

The car Is s I sun be rt friction drive and waa ordered 
tor the purpose of ascertaining whether a gosollno car 
for from 12 to IS passengers could be utilised more 
economically than steam cars on branch roads on the 
Harrlman lines Whether a car of this character will 
come Into general use will depend upon the result of 
experiments to be made 

Aff APTflMOSIU SflTTIT TBJTDBB 

A novel automobile tender bas been devised by Mr 
G L Reeves Mounted In the body sc roes the rear 
end to a three-burner gasoline stove oonnected with a 
one gallon gasoline tank Next forward la a receptacle 
to which to fitted a complete cooking outfit each artl 
ole nesting and telescoping Into the other The outfit 
consists of two frying pans four boiling vessels oof 
fee pot twenty serving plates three sauce pane and 
eight soup tins To tbe left of tbe cooking outfit Is a 
three-bin vegetable cellar with tray Ud for Urge cook 
lag spoons rake turners 1 string fOTki etc To tbe 
right to a galvanised Iron lined refrigerator containing 
six one-pint glass sealers Ice receptacle and Urge meat 
tray 

Immediately forward of th* refrigerator and extend* 
tog to tbe end of tbe bed to a —van gallon water 
cooler To tbs Hft of tbe water cooler to a thirteen 
drawer cabinet Intended for all grocery and cooking 
staples halves forks spoons tea towels, table covers, 
etc. la tbe tittle open court there to just room for 
two tele — oping dtob pane to disappear 

The aroonpaaytog picture showing the kitchen open 
that tho two 00vering lids when opened out 
tyu to— ogffdo— —retag tables Asm Uds are cov¬ 


ered on the inside with padded ollototh, and on the 
oatatde with rainproof ducking Tho meeting edge of 
one cover to provided with a patent leather flap and 
to held to place In transit by two Urge etrapa which 
burkU securely and make tbe tmder rain and dust 
proof A small bras# hasp and lock to also fnrntobid 
A neat Uttle folding dining table Is strapped to the In 
side of one of these lids 

Alt extra broiler a cooker for emergency a pocket 
•x and a ramp Untern strapped to an outside bracks* 
complete tbe outfit 

The refrigerator and water toolnr are fluid with 
drain cocks A rigid pair of folding lags to pioild d 
to support the end of the body when dtoronneitrd from 
tbe auto 

The wheels have rubber llrea and the several parts 
•re so accurately nested that the tender movie even 
at twenty to twenty five mills speed without noise and 
takes corners perfectly 

The tender weighs 476 pounds and tho extra draft 
on the automobile to scarcely perceitlble It has been 
used In serving s great many roadside dlnnore and 
1U entire practicability for such service established be¬ 
yond doubt 

A HI IIIAM0K1TU 

The standard type of fan dynamometer shown In tbe 
accompanying photograph has been devised by Joseph 
Tracy It consists essentially of a metal standard 
carrying a horizontal steel shaft In Urge ball bear 
Inga One end of this shaft U connected with the 
motor under test by a universally Jointed extension 
shaft the other end tarries an overhung twobladed 
fun as shown On the dynamometer shaft a small 
pulley fitted to a boas on the rear of thi universal 
Joint Is belled to a largrr pulley on the spetUI taebo 
meter wblih to mounted on top of the housing that 
carries the dynamometer shaft 

The tarbometer of the standard fan dynamometer to 
provided with a double scale and single pointer the 
Inner scale showing the revolutions pir minute and 
the outer scale the horsepower diviloped Thu levo 
lutlons per minute scale to eradicated progressively by 
divisions of 20 revolutions from 2(H) to 2 000 r vnlu 
lions Tho horse pow 1 r wale gives a minimum read 
tng of ) horsepower at 480 revolutions and a maxi 
mum reading of 70 honu poser at 1 980 revolutions 
Consequintly at all ordinary ralts of motor sited a 
simultaneous reading of nvnlutluna per minute can 
be obtained without any computation 

The standard fan dynamuin ter 1 an lio employed In 
testing motors on the block by nuking suitable ton 
noctlon between the Jointod dynamometer shaft and 
the motor shaft rlulih or flywhiil It iau also be 
oaod to teat an automobile mol ir In position on the 
chassis by dlsconneillng the prnpillcr shaft and sab 
stunting for It the jointed shaft of the dynamometer 

Tho standard dynamnmi ter 1s designed to test mo 
lore of midlum stood lars However by the use of 
fan blades of greater or lisa area and suitable tacho¬ 
meter wales the range of absorption and moasure- 
mmt of powor can be varied betwnn wide limits 

The Tenth Nations) Automobile Show In Madison 
Bquare Garden afforded a good opportunity of Insport 
Ing the product or representative American make re 
I he exhibition brought nut some novelties In ton 
struttlon and design which showed a gratifying tend 
■ my toward standardlratlon That the modern every 
day motor car generally known as a stock car has 
left the misty rone of experiment and to now n pnutl 
csl and useful mac hlne was strongly emphasized by 
the many performances In bill climbing touring and 
rating contests of 1901 There to a comprehensive 
display at the Garden of duplicate models of the stock 
care that competed successfully In the various sport 
Ing events or tho year Home of the original cars are 
shown Thanks to the adoption of certain standards 
s new model need no longer be put tbioigh years of 
testing before It to entered In competition with other 
tars Recently victories have been won by certain 
makes of ran that bad scarcely competed In prevl tua 
events. 
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Hind* by flexible abaft connection with one of the vehi¬ 
cle wheel*. 

#. Combination mocbanUme, embracing switch and 
engine hood lock and vibration recorder 

Borne of theae devlcea are now to all Intenta practi¬ 
cally obeolete and ont of the market, and then never 
haa been any general demand for any of them except 
thoae Intended merely to prevent meddleaome persona 
and mlacblevoua children from tampering with ms- 
chlnea left atandlng at the curb The one claaa of de¬ 
vice that la In almost universal use la the lock awltch 
Almost every large manufacturer of Ignition apart 
coils and switches offers a current switch with a re¬ 
movable plug or lever or fitted with a lock and key 
by whkh the connection between the battery or mag¬ 
neto and the engine spark plugs can be broken and 
prevented from being re-established readily. 

The type of switches with removable ping I* Illus¬ 
trated In rig. 1 Switches of thta type are known as 
plug cut-out switches and are now designed to bo used 
with a dual system of Ignition, so that either ths bat 
tery or magneto can be switched Into use or the cur 
rent from either of two batteries turned on When 
the chr Is stopped, the metal plug, with Insulated ban 
die, which makes connection between the two terml- 
nala within tho switch, as shown In the underside vlow, 
rig 1, Is withdrawn and the circuit la broken. The 
engine cannot then be restarted until the plug haa 
been replaced or electrical connection has been re¬ 
established In some other way The plug la small and 
cap be carrlod conveniently in the pocket. 

A modification of this type which precludes the pos¬ 
sibility of Inserting a nail or piece of wire as a sub¬ 
stitute for the plug Is shown in rig 2, In which the 
switch lever Is removable There are numerous makes 
of such switches. The and of the lever engages by a 
slot or keywny with a post that prevents it from drop¬ 
ping off and at the same time assists in forming an 
electrical connection The other end of the lever, fit¬ 
ted with a non-conducting composition handle, can be 
swung in an arc or complete circle to make contact 
with any desired contact button for use of batteries or 
magneto or to neutral "off" position 

A further development of the lockswltrb idea Is 
seen In the auto lock plug (Fig 3) In which a Yale 
lock Is applied to a plug cut-out switch In such a way 
«s positively to prevent the closing of the circuit 
through the switch without the proper key or its dupli¬ 
cate. The lock U placed directly above the plug 
socket, thus preventing the insertion of a nail or wire 
Ths cut-out plug Is connected with the mechanism of 
the lock so that It la thrust in or out by the turning 
of the key The key cannot be removed from tho lock 
until the rlrcult la broken Each lock requires a dif¬ 
ferent key. of which two duplicates are furnished to 
the purchaser 

The Yale lock, with sliding plug connection to 
take the place of the regular cut-out plug, can be fitted 
to various styles and makes of switches, being held 
on by screws of a special kind that cannot be removed 
except with a double-pointed wrench made just to lit 
the recess In the arrow heads. 

A device of somewhat similar characteristics to the 
foregoing Is the break-circuit autolock (Fig 4), which 
la manufactured in different forma for uac on electric 
and gaaollne vehicles. The type Illustrated Is for elec¬ 
tric machines, but the operation of the two styles Is 
similar When the switch bar. Just above the barrel 
of the Yale lock, Is pulled forward It break* the circuit 
and remains lacked In this position until one of the 
two keys furnished with the device is Inserted and 
given a half turn, when the connection la re-entab- 
lisbed automatically by the switch bar aprlnglng back 
Into place The electric vehicle lock la Installed be¬ 
neath the upholstering on the arm of the seat, where 
only the face of the lock Is exposed. It takes the place 
of the ordinary cut-out plug, so that the operation of 
the lock la no additional bother 

The break-circuit hxk for gasoline vehicles (Fig 6) 
Is mode In different stylce to apply to various systems 
of Ignition. It la placed on the fare of the roll box, 
taking the place of the usual switch Ths switch-bar 
In round and provided with a winged bead, so that It 
can be rotated to make connection with battery or 
magneto or to “or* position at will. When It It puDad 
forward It breaks ths circuit completely It la sot 
necessary, however, to turn the bar or plug to neutral 
before locking or unlocking tho switch. 

Another means of accomplishing the purpose of pre¬ 
senting meddlesome persona from using a car left 
atandlng in the street or garage la the Rochester 
s'eertng wheal lock (Fig t) This la hinged so that 
'ths hasp can be placed around the steering oolumn. 
A steel pin at the bark of the hasp enters a quarter- 
inch hole drilled through the outer and Iupst steering 
columns. When the bole in the Inner column, to the 
top of which la keyed the steering band wheal, ha* 
been brought opposite that la the outer post sad ths 
pin of tbs lock has been Inserted through both, tho 
front wheel* cannot be turned. t 


The (pedal feature of this ditto la the combinatloa 
lock that randart imasnsaaary throw of a key, which 
may be mislaid, torgottaa or lost. The barrel of the 
lock contains three tumblers sach provide^, with a 
small lug on either aide which engages with the cor¬ 
responding lug ost the next tumbler Two turn Men 
are fastened to an internal top eap but are free to ro¬ 
tate on Its osntar pin, while the third tumbler Is re¬ 
movable and lisa In the body or casing of the lock over 
a solid post that passes through its oentsr AH the 
tumblers have a large notch In the periphery To open 
tbo lock It is nsosaaary to turn the external dial band 
until all of the notches In the tumblers are brought 
Into line, allowing the catch of the hasp to PCM. This 
can be done only by working the lock combination. 

The lock can be operated In the dark, aa the dial Is 
notched eo that by starting at 0—which Is distinguished 
by a large or open notch—the movement of the hand 
over the dial can be counted as the spring points drop 
successively into the serrations. When the lock 1* 
open, the combinatloa can be changed tn two minutes 
If desired Except for the steel pin, this lock Is made 
entirely of bran to and la made In different sixes to (It 
steering columns of different diameters. Ths manufac¬ 
turers have also produced an adjustable hasp steering 
column lock made with four-tumbler combination and 
operated by a key 

In division B of group 2 la a new Invention brought 
out this seaaon under the name Bongnrt* autolock 
(Fig B) The device la designed aa a lock to prevent 
use of the gear shift lever and, if desired, alio of the 
brake lever It consists of a simple lock incased In a 
polished heavy brass case to be attached to the side 
of the oar or the footboard dlreotly behind the lever 
quadrant, and a rod with a head on one end and a 
recess in the other end to be engaged by the plunger 
of the lock With the gear-shift levor In neutral or In 
operative position, a hole of suitable slxe Is drilled 
through the quadrant and shank of the lever to receive 
the rod The lock case Is then secured to tbn body or 
frame in such position that the hole for the end of the 
rod will be in alignment with the hole drilled through 
the quadrant Now, when the car is stopped and the 
gears unmeahed, the rod can be Inserted and engaged 
In the lock, when it will be Impossible for anyone not 
possessing tho key to start the machine. 

A notable advantage possessed by this device is that, 
while preventing the car from being driven on the 
road, It does not interfere in any way with its move¬ 
ment by hand tn the garage or with the adjusting and 
"tuning up” of ths engine and its attachments by the 
chauffeur or workmen. 

Not only la It essential that the unauthorised use of 
motor cars should be prevented but it Is almost 
equally desirable that some measure be taken to curb 
the speed enthusiasm of the hired chauffeur even when 
the owner Is ocupylng the tonnean or Interior of the 
limousine or landaulel It is not altogether Improbable 
that the owner needs a cherk on himself, as in the 
exhilaration of a good road, bracing atmosphere, and 
smoothly running car he may unwittingly let enthu¬ 
siasm overstep discretion Numerous efforts have been 
made to produre something that would aooompllsh 
such results by the sounding of audlblo signals when 
the car had attained to a certain speed or by the dis¬ 
play of a prominent speed Indicating device that could 
he read at a distance by every passer-by The objections 
11 these devices, however, were so obvious that they 
never met with favor except on the part of persona 
afflicted with motorphobta and lawmakers eager for 
popularity among their constituents. 

A practical device Intended to accomplish the same 
results in a much better and more effective way has 
been brought out recently for use in combination with 
a well known make of speedometer This 1* the Jonas 
automatic speed-control governor (Fig •) The mech¬ 
anism consists essentially of a speed indicator, an 
automatic circuit breaker, a controller switch, and 
an electrically operated sir valve, not indicated. Tbs 
electric switch, which baa five or more points of eon- 
tact representing circuits, Is operated by the action of 
the centrifugal governor of the speed indicator The 
switch la so arranged that whan the Indicating hand 
of the speedometer shows a speed of ten miles an hour 
the switch will close the circuit through the flint con¬ 
tact, when the velocity at the governor la each aa to 
Indicate fifteen miles an boar on the dial, the switch 
cloeee a circuit through the second contact, and eo 
on up to any desired number of epeede or contacts. 

By setting the pointer at any figure on the dial of 
the controller switch, the circuit can he made to 
close through the a o rreape rdta g contact only and 
at the Indicated speed When this etroatt it closed. 
It actuates the current to the primary of the Induction 
or spark coll, thereby cutting off the spark from tho 
engine Or It may be arranged to operate the elec¬ 
trically controlled air valve or throttle, shutting off 
the supply of air or gas to the wgtee and thereby pro 
vesting the meed of the oar from exceeding the In¬ 
dicated limit. Aa soon aa the speed la radaped, the 
contact automatically cuts'dut and ths engine get* tta 
power agate. Should the pointer of the pggtroatoff 


•witch heart ft da totiinrtdteU portttaa. aa la the 
CluetraUen, the device will have no noth* whatever 
oa the speed rt the ear. 

As the oontrdlteg switch can be l o ca ted almost any¬ 
where tn the car, it la evident that the owner or any 
occspent of tee rear heat can llnrft the spaed aa 
desired, regardleaa of the driver. The device operates 
silently and 1* always aa guard, gtvtag a mfeas of 
security to paesteg through sections where the meed 
regulations are rigidly enforotd. 

An example of the vehicle movement indicating la- 
etrumenta classified under A, group 4, Is the watchdog 
vibration register (Fig. 10Vj,This operates on the 
principle of tee pedometer, d pendulum or weighted 
arm being held normally In a horleontal position by 
a light spring and caused to beat by reason of the 
momentum of the weight following every downward 
and upward movement of the instrument Each .beat 
of the pendulum release* a tooth In the train of "gears 
which actuate the Indicator hand and register figures 
on the dial The dial Is IH Inches In diameter and is 
divided into 100 degrees. These divisions do not repre¬ 
sent either hours or miles, but serve as a measure of 
the vibrations. Different oars oscillate vertically In 
different periods, It has been found, but each machine 
oscillates very nearly the same number of times for 
successive miles irrespective of Its speed. Engine vibra¬ 
tions when the car la atandlng still do not affect the 
instrument, therefore the device makes no record ex¬ 
cept when the vehicle la In motion. 

The instrument Is Intended to be attached perma¬ 
nently to the car ao that It cannot be removed without 
the owner's knowledge and la'securely sealed *0 that 
no one can tamper with the register There la no 
shaft or wire* connecting It with any working part of 
the automobile whose detachment or disconnection 
would render the recorder Inoperative. The owner, 
having by observation determined that on his machine 
the instrument Indies tee say 10 points for sach hour 
of travel, will have no difficulty In determining from 
the reading of the dial bow many hours his machine 
haa been driven after he last had It out. 

A different type of vehicle movement Indicator Is 
icpresented by tho Bullard recorder (Fig. 7) This 
provides a permanent record on paper of the hours 
during which the vehicle was wed, the rate at which 
It was run during every mile traveled and the.number 
and duration of atop* made. It operates by a oombl 
nation of clockwork movement and flexible abaft drlva 
from one of the road wheels. The clock mechanism 
rotates a circular paper dial that make* one complete 
revolution every hour In the same direction as the 
hands or a clock The dial la divided into sixty radial 
■paces representing mlnutea, every fifth line being 
heavier than the Intermediate lines for convenience In 
reading From center to circumference there are 
twelve circular divisions, also corresponding to the 
hours. Within the Instrument Is a stylus operated by 
both the clock and movement of the car, which makes 
a perforation In the paper dial for each quarter mile 
traveled, every fourth perforation being deeper than 
the others to Indicate the completed mile The stylus 
la at the extrema outside space when the Instrument la 
set for a record and move* toward the center at the 
rata of one space each hour, being moved by the dock 
and requiring twelve hours to move across the dial, 
shore it becomes Inoperative until reset 

Bo long aa the car stands Idle the dial rotates with¬ 
out being punctured by the atylus, but for every quar¬ 
ter mile tho ear travels (If a pleasure vehicle) one 
perforation la made And according aa the machine Is 
driven fast or alow the holes are clow together or 
farther part At the rat# of a mile In four mlnutea, or 
fifteen miles an hour, there will bo Just one hole tor 
each radial division, while at sixty mils* an hour there 
would be four By examination or tbs dial It Is pos¬ 
sible to determine the exact hour and minute at which 
the oar was started and stopped. Combined with the 
Instrument Is a tiny odometer which retire the total 
mileage up to 10,000, The Instrument depend* tor 
operation on a simple train of gears and ordinary 
clockwork' and ths same oonnaetlon with tho rend 
wheels a* every weed Indicator The Inventor decided 
upon the perforating system because It, cannot be 
tampered with without detection, no Jar or Jolt of tea 
car cam dereage It and odd weather or dry cannot 
render ft inoperative. For ore on commercial rated**, 
which move at a slower rets tk speed, ths atytea la 


every quarter, 

Hash tho moot ooaprahrttrtra tavsatton to are- 
veat the naantborlsed qw of motor can ted hw b«n 
mad* te teat «f UcaOOtegsfrf M*« T«t* dtagfe 
11). It te caUed ted R*4**rtf rerefdteg tofftlSi 
trade name being ado** ***** <# teewtebtoette* 

of ftteotteod It p**M*,i*MI W* &P* 

gregpfi otemr nte a ste c atl oa, ^Taetogls *nnrtl*n » 
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MAKING VOUR OWN 
REPAIRS. 

BY ROGER B. WHITMAN. 



To cot who Ih ramillnr with the methods employed 
In I hi average uuinuublln repair shop It Is not sur 
prising that wntrs of tars cunil lain of lb* Blau of 
the It blllh I hi irlmlpal chaige Is osuelly for labor 
at ho mu h an hour but there Is no way In wblih 
thi own r inn nsauie himself that patt of thi tlmi 
charge d for was not wastod The dlBeulty of ehetk 
log a labor charge la an Inducement to a mild form 
of swindling and It must be admitted that there are 
shops In which an hours wotk by an untrained boy 
Is (barged foi at the rate for skilled labor Ihtn 
again time may Im wasted unintentionally It Is not 
unusual to llnd that after assembling an engtni 01 a 
geared the work must be undone In order to fit an 
overlooked part or to (orred an adjustmtnt that 
should have bn n attended to In the first plane and In 
such an event the total time occupied la usually 
chargdi to the owner of the car 

When the prospective purchaser of an automobile 
la of a propoi ly Inquiring (urn of mind he will ask 
bla rrlonds to lei him soe tbelr bills for repairs and 
maintenance and will probably gain the Impress ton 
that sotomoblllng la an expensive diversion If he has 
any mechanical ability however be will realise tbst 
•hire-quarters of the work charged for (ould have been 
done with simple tools and an ordinary knowledge of 
tbelr use 

Aside from the economy of It the owner who does his 
own wotk be< onies so familiar with the mi chan Ism 
that It la InatlnUlve with him to recognize the signs 
of coming trouble lie corrects ran Its at their In 
caption and by so doing ha obviates an otherwise 
Inevitable delay and expense 

The following notes are offered aa euggeetlons to 
the owner who desires to render btmsolf Independent 
of the repair shop 

vaicr omnium 

At more or less rreqnent Intervals the valves or a 
gasoline engine and particularly the exhaust valves 
will become roughened and pilled When they are In 
this condition they cannot be expected to retain the 
compressed gases and In consequence the engine can 
not dellvar Ita full power It then becomee necessary 
to grind In the valves which Is accomplished by In 
traducing an abrasive between the valve and Its seat 
and rotating the valve under light presume until the 
surfaces are worn smooth This Is usually considered 
to be a Job for a repali man but as It la patience 
rather than skill that Is required the car ownei need 
not hesitate to undertake It 

Before grinding can begin tho valva must be re 
Iteved from the pressure of Ita spring In many an 
Bines the valve seat and spring are contained 
In a cage that la easily removed and the detaching 
of the spring rrom the stem Is an easy matter When 
the valve aeat la Integral 
with the cyllnjer the spring 
tuny be compressed bv means >"J 
of a apodal tool or by a flat 

metal bar need as a lev r lo ^ ^ 

prevent the valve from mov *? V 

lug a small block of wood * 1 • 

may be plared between th< >J 

valve disk and the valvo tap 

When the spring Is com 

pressed the device through 

which II acts on the valve - ■ - — • ■ 

stem may he eeuievtd 1 lie 
valve may then bo taken out 
through tho valve eap open 

lug „ „ 

When a valve Is In bad - 

condition the surfaces of 

the disk and seat tie rough _ 

and pitted It la not necea - - . r~ 

aaiy to continue the grinding 

proecn until the entire width . | 

of the smfans is amoolb for 


It It Is cvntlhuous and unln 

tempted Finely powdered emery mixed with ms 
chine oil Is a satlafacteiy abiaslie but whatever la 
used great caic must be taken to keep It out of the 
cylinder and away front the bearing surfaeea The 
I menage between the valve pocket and fiyllndcr should 
I tightly plugged with cotton paste a string tied to 
It ft minting Its nmoral when the work Is completed 
Fern hadlyi worn valve the Ural grinding Is done 
with course snuffy which lb later replaced by a flaw 


grade to give the requisite smoothness To apply the 
abraalve dip the flngtr Up In machine oil and then 
li dry emery the small quantity that adheres being 
applied to the valve surface The valve la then re¬ 
placed on Ita seat and rotated by means of a screw 
driver A bit brace or breast drill may be used but 
excellent results may be obtained by means of an 8 Inch 
or IS Inch screwdriver with s round grooved handle 
which la held between the extended palms A con 




llnuous rotary motion In one direction will lend to 
wear the valve oval and It la necessary lo turn It 
first in une direction and then equally In the otbei 
A slight back and forth motion of the hands will 
give Ibis result Bnd as only s light pressure Is neees 
sary it should not prove tiresome 

In order lo pi nerve the true circular form of the 
valve and scat the valve ebould be lined aflei twenty 
or thirty turna and replaced on Its seat In a new po¬ 
sition To facilitate this a fefc turns of a helical 
spilng may he plared In the valve pucket under the 
dlak Ita ilxe and strength being smh that the valvo 
will be slightly lifted from Its seat when pressure Is 
tuken off the sciawdrlver The location of the spring 
la shown In the diagram 

When the valve surfaces appear smooth all traces 
of the emery should b* washed away with gasoline 
taie being Uken that It does not lodgt In the ivltnder 
valve stem and push rod guides or othsr bearing 
partH lo test the lit make penrll marks on the 
valve aeat and give the valve a turn or two with 
tha screwdriver if the tit Is correct the marks will 
be ermaad 

The replacing of the valve spring U greatly atm 
plllled If It Is compressed In a vise and bound In the 
compresaed sUte by light Iron or copper wires passed 
through It lengthways Tha spring may then be 



to notice the exact position of a place balm bo takes 
it off and In general is unobservant of the foresight 
that would go far to simplify tho reassembling If 
time la not an object ha will eventually gat all tho 
part* properly rebuilt but If he aspires to be a good 
workman he must learn to be methodical In everything 
that be does 

The flret step in dismounting any part of an auto¬ 
mobile la to ascertain what holds It In position what 
other part* may have to be displaced in order to gat 
at It and what pans may be released by 1U re¬ 
moval To Uke off an Inlet manifold for Instance It 
may first be necsssary to remove the carbureter which 
In turn will require tha disconnection of tha gasoils* 
pipe and throttle control. 

The plan of action having boon determined work 
may begin It will greatly facilitate reassembling if 
nuts bolts screws and other small parts are placed 
in boxes the parts belonging to the Inlet pipe in one. 
Inspection plate bolts In another and so on If these 
ItrU arr laid Indiscriminately on tha engine and 
frame they are only too likely to fall into hand holed 
and other openings and aside from the difficulty of 
lecoverlng them they must then be sorted 

Where several parts are alike In shape and sis* - 
valve caps for Instance—It should not be taken for 
granted that they are Interchangeable Bach may 
have been fitted to Its particular location and on the 
chance of this they bhould be marked before being re¬ 
moved so that there may be no error In returning than 
Home manufacturers are rarefnl to mark all parts by 
latter or flgure or with a prick punch aad when this 
la the case the marks should bo followed absolutely 
In the cane or gears It la usual to make three punch 
marks at the point of meshing To reassemble them 
correctly It is then necessary only to place the marked 
tooth of one gear between tho two marked teeth of 
the other 

When taking off a cylinder the connecting rod should 
l>e blocked or supported Otherwise the weight of 
the ptalon will bring It sharply against tha crank 
case which may suffer In consequence If the 
cylinders are to remain off for any length of tlma 
they ahould be plugged with cotton waste at all open 
lngs and aeraral thicknesses of paper should be tied 
around the pistons 

In reassembling, all nuts bolts and screws ahould 
be cleaned and oiled before being replaced Every 
bolt haa Us wrench of appropriate also with which 
It Is hardly possible to exert a breakage strain When 
an 18 Inch wrench la used on a K Inch bolt there la 
every possibility or tbs bolt head being twisted off 
before the operator rsallres that It Is In danger 

If the parti of a properly made machine do not come 
off with reasonable freeness when the bolt* and nuts 
are removed force should ha 

_ avoided until It Is proven to 

^--N\ b® necessary Taper pins 

^ Ho3* khd unsuspected sat 

p) screw* are frequently re 

r sponsible and aa they must 

1 be accurately replaced thslr 

I ^ location and direction ahould 
~-W be noted and remembered 

fS It to poor policy to rush n 

SB P |et ® of work snd after a 

T pres* loo water and gaaollu 

leaks that could be avoided 
I by giving more Urns to th* 
J Job In hand Urn motorist 

will hang In Us shop tbs 
wi motto Go slow, go eurer 

- u -\ and *bld* by It 

I uiBuaanm TOiiMfrai 



When the average mss finds h glassesry to tike 
any kind or a machine to pi e s s e be la taotlnsd to tea* 
alder results rather than methods. He unscrews alt 
of the nuts sad bolts that an to be sash, aad a* sack 
ooties off he lays K down wherever there Is room to 
put It reganUess of effftar or system. Ho Is not likely 


, sw mvmi •** * «*• ■W*** 

I AI mm and tbs uaar of g Is t»- 

diued to taka 1*4* greats* 
that there bt noth lug mors to do lor tbs wrings 
than to tun down then* rups ooeaefeaaDy M 
should be acted however that the sprint isasw 
qnlre lubrlesUoa at best oocs a .ww -iCwT#A 
cos tin sal ending motion of tbs leaves whan thssgrS** 
Is la action It th* sutnw are got InbrtSaMlMnk' 
will b* snhjset to undo* wear aad rTHTiil Mate 

ibmwMrinbbiyw^SrS 
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COMPARES WITH THE COSTLIEST CARS AS A PERFECT 
SMALL DIAMOND WITH A LARGE ONE 




A small diamond is relatively just as good and |ust as valuable as These things (whh.li are literally true) will explain to you what 
a targe one. , , perhaps, you had not understood liefore—why you have en- 

In the same sense the Hupmobile is precisely as fine as the countered in the year past so many enthusiastic partisans of the 
largest, the best and the most expensive cars made. Hupmobile 

We make the comparison because we __ Evcrvlxxiv. if vou will sIod to think hnck- 


we make the comparison because we 
want you to learn to associate the Hupmo- CDcnci 

Me in your mind with the finest cars you or t.UIr 1 

The Hupmobile claims the nght (and 
that right is conceded by discriminating water cooled i of 

owners) to travel side by side with the a _i_i_i • 

best products of motordom 

It confesses no delinquencies. admits no ~ro . ', 

inferiorities; concedes no advantage save TRANSMISSION-5 

tmaSLisS* to —*** 

Observe the personnel of its ownership CLUTCH—Multiple 

in your own city. J enclosed m , 

Note that the mo Jonty of men who dnve «“• 

a Hupmobile are the men who know good REAR AXLE—Sh* 
cars—whose private garage, perhaps, and Now Dopartui 

houses several fine cars of other types. univonal joint an 

The Hupmobile was built to fill a parbeu- by o9 from cranl 
lar need—to supply a special want—to mbs ion, 

furnish a type of car that was lacking. BRAKES—Two fool 

Its creators could see no reason why a (asternal oorpandav 
car carrying two passengers should not be on rear hubs. 

«352£2ttfJ 

Every part that contributes to power and I 

speed and staunchness In the Hupmobile -nprSSnl i u-c 

is precisely as good and fine as the same ™E£-30 * * “ 

put in the best big car. WHEEL BASE-86 

The two are males in quality. TREAD—56 inches. 

The Hupmobile will go anywhere that SPRINGS—Scmi-ellq 

the big car will go; climb any hill the big cross spring roar, 
car wul climb; and do anything the big car EQUIPMENT— Two 

,wB do except that it will not carry the XZTfrLn™ 
same number of passengers. 

"I am getting Just the sort of a car indi- . 

, catad by die pnee—a moderately good car." 

When you buy a Hupmobile. on the contrary, you buy a quality 
end a degree of excellence with which the price has nothing to do 


SPECIFICATIONS 


ENGINE—4 cylinder, 20 H. P., 3* inch 
bora, 3ft inch stroke; L-boad type; 
water c o oled; offset crank shaft; ran 
bladed flywheel in front; Parsons white 
bronze bearings; noiseless cam shaft. 

TRANSMISSION—Selective sliding gears 
in extension bolted to crank case; shift¬ 
ing without noise. 

CLUTCH—Multiple disc type; self-adjuit- 
tajTS enclosed in gear case; running in 

REAR AXLE—Shaft drive; Hyatt roller 
and Naw Departure bearings; shaft and 
universal joint enclosed and lubricated 
by o3 from crank case through trans- 

BRAKES—Two foot and two emergency 
(internal espandmg) lined with Therrooid 
on rear hubs. 

IGNITION—Bosch high tension magneto, 
doing away with spark coil, batteries and 
connecting wins. 

TIRES—30 a 3 inches. 

WHEEL BASE-86 inches. 

TREAD-66 mches. 

SPRINGS—Semi-elliptical front, patented 
cross spring rear. 

EQUIPMENT—Two side and tail oil 
lamps, dragon horn, tools, repair ldt, 
pump. 

WEIGHT-1100 pounds regular equip. 


Lvcrylxxly, if you will slop to think back¬ 
ward a little bit, has seemed to say kind 
things about the Hupmobile. 

They have said these things about the 


20 H. P„3X inch .They have said these things about the 

oke; L-bead typo; Hupmobile because it is the newly good 

at c rank shaft; fan kmd of a moderate sized car which we 
front; Parsons white have just described 

tisolms cam shaft. A year ago there were less than 100 

i Hupmobiles in commission. 

toSLnkS^j 5.000 are being bu.lt, as rapally as 

““ ’ excellence of workmanship with the finest 

. . „ ,. . matenals will permit of hurry—lo satisfy a 

wc type ; seit-aigust- demand which sprang up in incredible vol- 
•r case; ru nnin g m ume before the first hundred cars were 
completed 

drive; Hyatt roller Of course, you want to know all about 
bowings: .shaft and a car which has been favored with the 

osad and lubricated warmest awxoval ever extended by the 

case through trans- American motor-buying public lu any 
motor car 

and two emerg e ncy Even if you own a car to which you are 
lined with Thermoid strongly attached, you would like to have 

placed before you all the information , 
r h tension magneto, which will shed light upon a condition so 1 

rk coil, batteries and unprecedented as the Hupmobile has ! 

created 

And if you are wavering in your choice 
' of a car, your desire to know is even 

stronger 

Sign and send the coupon 

ical front, patented ft will bring you not only the Hu|xnobile 
literature, pictunng and describing the 
side and tail oil 1910 Hupmobile in every detail 

n. tools, repair kit K will bnng in addition, the name J 
and address of the Hupmobile f 
-j. -I-, dealer in your home or the one f 

^ «>q™p* nearest you f 

___We will pul you in direct X., 

touch with the car. so that f Hupp 
you can nde in it and satisfy yourself as to the f Motor 
literal truth of every statement we have f Q r Co. 


and a dame of excellence with which the price has nothing to do literal truth of every statement we have 
If foe.HupmobBe were any bigger, it could not be made as good made, 
without increasing the price. Cup the coupon and send it now . 

Am «a tljKt Imm, drat UftmWm mtn drtssa Hmmtk tkt Htfrf oimttr mtmtfmr mi dssp m*m, from DttnU r» Ntm York for / \ 
A* Gtwmd Cmtril Pataca 5U. / ^ 

HUPP MOTOR CAR COMPANY /»- 

DSTT. Q, • DETROIT, MICH. / au *. 
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AUTOMOBILE NOTES. 

Undoubtedly the weak point* In the pneumatic Ur* 
whether It be that of a cycle or motor vehicle, are It* 
coat or up-keep and liability to puncture It la clear 
that the direction in which Improvement* have been 
made I* in the thickening of the tread, *o aa not only 
to render puncture* leae frequent, but alao to give the 
tire a longer life, and thua save expenee In tome 
make* of tire, the lnrreaae In tblckneaa ol the tread 
of the outer cover, and In other* that of the inner tube, 
baa been eo groat that moat of the realllenry baa been 
loel, and the tire practically become* a aolld one In 
order to restore the resilient y, It ha* been proposed 
to reduce the air preesuie In the Internal tube, but this 
muse* not only excessive Internal friction between 
the inner tube and the rover, which la in any case dlf 
tic ult to avoid altogether, but also produce* a large 
flat Rurfacc, in contact with the road, which adda con¬ 
siderably to the tractive resistance, especially when 
the surface of the road Is soft The evils of traveling 
on slack pneumatic tires are known to all cycle riders, 
and are carefully avoided by keeping them Inflated 
with a suflklent air pressure The air pressure which 
It Is necessary to maintain in the Inner tubes of the 
pneumatic tires of a heavy vehicle I* not leas than 
100 pounds per square Inch, and should the slightest 
defect oer ur which allowe the air to escape, the Ure 
Is not only rendered useless to support the vehicle 
but is speedily damaged If the collapse la not quickly 
repaired. 

At the Tenth National Automobile Bbow In Madison 
Square aardon there will be the only complete motor 
cycle exhibit In New York In 19K) by the Motorcycle 
Manufacturers' Association An inapectlon of the new 
models on display there proves that the motorcycle 
not only la a pleasure vehlrle for poor and rlrh alike— 
ranging In price from 1100 for the email single-cylinder 
machine to more tban |&00 for the expensive four 
cylinder touring model de luxe —but a utility vehicle 
aa well General refinement seems to be the tendency 
for 1910 Many Improvements bave been made In 
spring forks as the result of hard road contests during 
the past year Some of the machines appear with 
spring frames and longer wheel base, all of which 
maho fur the comfort of the rider Ae regards the ap¬ 
pearance of the motorcycle better quality and more 
lasting enamel as well as heavier plating seems to be 
the aim of the manufacturers. Handlebar control Is 
practically universal, and magneto Ignition will be more 
papular than ever, several of the makers having de¬ 
cided to make this type of Ignition standard equip¬ 
ment, Instead of optional aa heretofore Increased 
power apparently I* a general tendency, and median 
leal oilers are also In evidence, which eliminate guess¬ 
work In lubrication, one of the bugbears of tiding 
Several of the manufacturers have decided to abollih 
the mullhtr cut-out which, with the muffler Improve¬ 
ment noticeable, should make tbo motorcycle of 1910 
as silent a steed as Us forerunner, the bicycle. 

Two Ohalmero-Dstroit rharnts models will bo manu 
factured In 1910, the "Thirty" and the "Forty,” both 
a continuation of those presented for 1909 The 
changes, while important, are not tn any case radical 
The new Chalrnera-Detroit 'Thirty” will have a lib- 
Inch wheel base, three Inches longer than the 1909 

Forty It will have 34-tuch wheels—two Inches 
larger than last season The hood will be three Inchce 
longer and two lncbee higher—In keeping with the 
larger body The tonneau will be large and roomy 
The 'Thirty' motor la more powerful this year than 
laat The 1010 1 Forty haa a 191 Inch wheel base- 
ten inches longer than laat aeaaon It haa 26-tnch 
wheels, and room for seven passengers. The 1909 

The Tenth National Automobile Show In Madlaon 
Square Garden eclipses any former exhibition of 
motor cars, motorcycles, and accessories ever held In 
the famous building There la a total of 393 different 
displays, of which there are 34 exhibits of complete 
cars besides 24(1 exhibits of accessories and parts, 
and 21 motorcycle exhibits Kven with an Increase 
orer laat year of more than 7 000 feet of exhibition 
ei-ace which the shew managers by Ingenious method* 
were able to eke out of the Garden Interior, there la not 
one fool of unused space available for exhibition pur¬ 
pose*. This situation la Indeed a striking commentary 
on the growth of the industry when tt Is rsallaed that 
n( the first automobile show In this country, in 1900, 
there were only CO exhibitors who displayed thslT 
nrodnrt In the Garden 

Noteworthy among (he runabout* coating much lea* 
than |l,000 1* the Himmobile made by the Happ 
Motor Car Company Detroit Mich In Its construc¬ 
tion the makura have endeavored to Impart to their 
runabout all the etaunchnese excellent workmanship, 
and truatworthlneea of the seven passenger touring 
car The four-cylinder engine 1* of 20 horse-power, 
with four cylinders having a stroke of 3% Inches 
and a bore of 3H Inches. Water cooling U employed. 
The tTSasmleeion i* of the eeleetlve sliding gear type. 
The multiple disk dutch runs In ell. The rear axle 
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Is shaft driven. Thar* an two foot brakaa and twa 
emergency brakaa A Boacb hlgh-Unaws magneto la 


■nmpiking new in the Garden ahow to to be found 
In nearly every one of the model* exhibited. Some 
of the sew point* of interest are found In extoe, 
transmissions, and in lubricating systems. In bodies, 
• type that seems to be gaining favor to the four 
pawenger surrey, which to but a tonneau without 
doors, built low In the back and aide*, yet prodding 
plenty of seating space. The cars at the Garden show 
range from the oostlleet on the market down to the Ut- 
tle runabout that to cheap enough for anyone. 


In 1901, Mr Byron J Carter, then of Jackson, 
Mich, realising tbs shortcomings of geared trans¬ 
missions ** used la automobiles, began experiments 


for Improvements, being naturally attracted to the 


After months of careful research, the Drat Oarteroar 
trictloo-driven automobile appeared la the summer eft 
1903. This automobile was of the runabout type, and 


■Ian parts, was well designed and constructed. The 
car has run more tban 96,000 miles, and to now, with¬ 
out repairs, apparently In oondltlon for additional 
service 

A remarkable car has been brought out by the 
Schacht Manufacturing Company, of Cleveland, Ohio 
The car In question Is Ingeniously convertible Or- 
dtnarlly It to a runabout By tbe addition of a surrey 
seat the runabout to transformed Into a four-passenger 
family car The same runabout, by tbe employment or 
a special box back. Is converted Into a light delivery 
cur The vehicle to Illustrated on the double page of 
can appearing In this Issue. 

The present four-cylinder Cartercar may be regarded 
an an Improvement of the former two-cylinder model, 
without a single radical change. This car will appear 
In the coming season In two sixes. Both have the Car¬ 
ter friction transmission, tbs nucleus around which 
tho first Cartercar wss built 

The most grueling sort of endurance oontest In 
which motor can have participated an 24 hour races 
As a rule out of about flrteen can suiting in these 
events only five of them flnlsh at all. the remainder 
breaking down In the course of the contest from some 
mechanical weakness. Home can have started In 
eight or more or these terrific grind* and have never 
finished once At the 24 hour race held at the A Y P 
Kxposition st Beattie, a Hudeon "Twenty” stock car 
swept around the course for hour* at a time making 
mile after mils with tho utmost consistency In a 1 16 
clip The construction of this tar Is Interesting, when 
1U low selling price U considered The rear axis Is 
of the semi floating type, shirt driven, and is strongly 
reinforced at the poInU where tho greatest shocks 
and strains occur Two large double-acting brakes are 
provided at each end of the rear axle The car U 
built for the man who Is satisfied with a speed of 65 
miles an hour The motor, four-cylinder vertical, 
water cooled, ia simple, very strong, and amply pow¬ 
erful The transmission Is the throe-speed sliding gear 
•elective type used an all standard car*. 


MielaJ SSetMrwUgtrsl tasiwary, new York, N. Y., 
December, 1MB. 

Atmospheric prteaure Highest, 80 49, lowest. 28 97. 
mean, 39 B3 Temperature Highest, 64, date, 9th, 
lowest, 9, date, 80th, mean of warmest day, 46, date, 
91 h, coolest day, 116, date, 30th, mean of maximum 
for the month, 89 8, mean of minimum, 99 1, absolute 
mean, 814, normal, 341, deficiency compared with the 
mean of 39 years, 9 7 Warmest mean temperature of 
Deosmber. 41, in 1891, coolest mean. 26, In 1878. Ab¬ 
solute maximum and minimum of December for 31 
yean, 98 and —9. Average dally exceee since January 
1st, 0 7. Precipitation 9.00, greatest In 24 hours, 2 91, 
date, 13th, 14th, average ror December for 39 years, 
3 43 Accumulated deficiency since January 1st, 9 87 
Orosiest precipitation, 999, In 1984, least, 0 96, In 1877 
Wlrid Prevailing direction, west, total movement, 
11,904 miles, average hourly velocity, 161; maximum 
velocity, 68 miles per hour. Weather Clear days, 14, 
partly cloudy, 8, oloudy, 9; on which 0.01 or more of 
precipitation occurred, 9 Sleet, 18th Snow-fall 114 


Many an Inventor haa probably wandered whether 
tbe patent law forbids hie expertroeaUag with a pat¬ 
ented invention Thegnswdria It all depends upon the 
character of the experiment. Suppose that an Inventor 
to Interested tn flying machines, and that hie primary 
object to to Improve the Wright machine. Baa be the 
privilege of building a Wright machine hlmeelf and fly¬ 
ing It, In order to study Ua performance as well aa to 
aoqualnt himself with the art of ftylngT We think 
not. He has no right to »*M tbe machtna for tbe 
pnrpoa* of leaning how to fly or for stndytmg Its 
performance tn aay way. Had be towM the machine 
from tbe Wright brothers or their Uotaaeea he would 
undoubtedly have Ut« right to oat Ua machine hi 
that war r ’ 1 * • *< 
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Mttf oim 

ror*teth,m*ragtotfa- 


ooafualoa, seems to arise t> regard, t* the XfW ri 
h»« «nd Beenaa In diffbiwt MUm. tbs ftmil M 
Tours of the Automobile dab of Anwrioa haa tosnai 
a chart showing lust what itatsa roqatre regtotreUpn 
or license for the new year, where renewal* are acces¬ 
sary. and where the old registration or Uronae la still 
operative. A syaopeto of this chart far New York, Nrw 


New York.—Registration of earn in New York teste 
are perpetual on the ear originally registered. If oar 
changes ownership, the new owner m 
same, if new oar to purchased, same 


New Jersey —Registration of car and driving lioanoa 
to required annually, and ami can be procured direct 
from the Bureau of Tours of the Club. 

Pennsylvania.—Pennsylvania require* both registra¬ 
tion of car and driving license annually, application 
blanks for which can be procured from the Bureau of 
Tours, Nou-rmldsnta, of Btatee that reciprocate, era 
allowed ten days' exemption from registration. 

Massachusetts.—Registration required annually; alao 
driving license for owner and chauffeur Owner’s driv¬ 
ing license perpetual: chauffeur's driving license good 
for one year from date of toane—the latter renewed 
for 60 cents Non-residents exempt for seven suocee- 
•Ive day* Non resident owners may drive, hot chauf¬ 
feurs must procure driving license The Bureau of 
Tours can procure temporary driving license for non¬ 
resident chauffeurs, provided chauffeur can procure 
certificates of good character and reoommendatlona. 

Connecticut —Registrations are annual, expiring De¬ 
cember 81st Annual driving lloenae required by 
owner or chauffeur Non-residents exempt for ten 
days from registration and driving licenses. 

Rhode Island —Registration and driving license re¬ 
quired Fees or registration baaed upon horse-power 
Non-residents duly registered In home Btatu are ex¬ 
empt for ten day*. 


KUvlroa-A Meiel Ikkur Shaw Algaslalam. 

According to Kosmos, a technical review appearing 
at Pforxbelm, tbe Grieshelm-Blectroa work! exhibited 
at the aeronautic exposition at Frsnkfort-on-the-Main 
11* novel patented alloy, the metal “electron,” which Is 
claimed to be much lighter than aluminium and at the 
same time much more durable. 

Tbe lightest metal employed for technical purposes 
up to the present time has been aluminium and some 
alloys of aluminium, the strength and the durability 
of which are however lower than those of the new 
metal The density of aluminium and Its alloys haa 
been nearly 8. and they are about twice aa heavy aa 
electron The chemical worki of Orieahetm-Electron 
has discovered that magnesia to utlllxablo for technical 
purposes. By the admixture of magnesia, the price 
of which la comparatively low, with one or two metals, 
an alloy to produced of a density of 176 to 2. possess¬ 
ing groat solidity, strength, and elasticity, and at the 
eamo time readily workable The color of these alloys 
resembles that of silver, and they possess great sono¬ 
rous quality 

Tho new metal to said to behave very well as re¬ 
gards change of temperature, and It responds to all 
technical requirements. In tbe air It becomes covered 
with a coating of protective oxide. As cast metal, it 
often a resistance up to 18 kilogrammes per square 
millimeter and haa at the same time an extension 


9 to 9 per cent By 
denaatlon, inch aa compression, rolling, etc., tbe physi¬ 
cs! properties of this metal, e, g., strength and elas¬ 
ticity, can be materially Improved without Its dens¬ 
ity being Increased to any considerable extent We 
may thus obtain a tensile resistance np to 86 kilo¬ 
grammes per square millimeter, and an extension ca¬ 
pacity as high ae 18 per cent 
By varying tbe quantity of metal tn the alloy and 
the method of wtng It the quantities of electron may 
be varied within very wide limits. The sees of the 
metal are therefore very numerous. It to particularly 
desirable where the object to to obtain extrema light¬ 


est properties of the metal electron are claimed to kg 
superior to those of aluminium, tbe predortlanaU 
quantity neoeeeary for technical purpose* Is 99 per 
cent or more, compared with the weight of flamlninm. 

It to anticipated that electron will prove exceedingly 
useful tn the eonstruettas of airships and aotamobllue 
inasmuch aa in most of its properties it to esparto* 
to aluminium and its alloys. In manufacturing ths 
same object, one would require at feast 4* par swat tons 
of electron than of aluminium. 

Tbe “Zeppelin” airship requires MM 
of aluminium, which wQM ha replaced 
• of aleotnm. * *- 
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not ***** **» ab* to mix. 

<OMitaM«>s»npiir.) 
nntoHtt fenders touted* tin petro- 


■ glue and bichromate of potash 
idded to oil or Ur emulsions 
■ residue upon tha rood *or- 


hare era port tod. Waste sulphite liquors 
from wood palp boro boon employed with 


will eovsr O wMi flald. 

Water, while usually the moat abundaat 
sad abeapeat material, la very often, be¬ 
ta naa of tba frequency with which It moat 
be applied, the moat ezpenelre to uae. Ite 
binding power la almoet entirely doe to 
capillarity. The value of the alt tola- 
ticca commonly need Ilea in the hygro- 
acople character of the dissolved ult, 
which, hiring considerable affinity for 
water, hasps the road aurfaoo In a moist 


through evaporation. The light oils and 
tars, aa well ae the oil and Ur emulsions, 
are dependent for their effect upon the re¬ 
tention by the road surface of a compara¬ 
tively small amount of true binding base 
after the volatile products have evapo¬ 
rated This base proves effective only as 
long aa It retains lu binding power 
When the binding power Is destroyed, It 
Is neoeaeary to apply mors material If 
the base la an exceptionally good one, the 
accumulated products Anally harden the 
road surface and prevent wear to some 


The heavy oils and tars differ from tha 
lighter products In that they oonUIn a 
much greater amount or aephaltum, which 
constitutes the binding base The results 
are, therefore, of a more lasting charac¬ 
ter, and hence the name permanent blnd- 


tlona usually conUIn a still greater 
•mount of Under With tome few ex¬ 
ceptions, all of the true binders are bitu¬ 
mens, and thaae bitumens may be cither 
natural or artificial 
Tba usual method of applying these ma¬ 
terials to the road surface Is by sprink¬ 
ling. The temporary binders can usually 
be applied cold, but the permanent bind¬ 
ers, because of their much greater vis¬ 
cosity. must be heated until sufficiently 
fluid In England and France tha uae of 
coal tar la practised to a large extent and 
their methods of application have been 
highly developed. Machines are in gen 
era! uae which are self-propelling and In 
which the tar Is heated and then applied 


are not only very economical In the nee 
of tar, but Insure a more even distribu¬ 
tion and better penetration iff the road 
suTaot than It la possible to obtain In 
almost any other way. 

In the construction of dnstlees roads, 
tba crucial question la that of coat. Auto¬ 
mobiles have bat tittle destructive effect 
«n pavements, but these an In flenerml 
too ooetly for country roads. Tba effort 
must bo to develop a form of construction 
which will withstand fast automobile 
troffie and st tha same thus be within the 
financial resourcaa of the community 
Tfck to largely being dona st piuaost by 
tbs ass of s bituminous binder Instead of 
Use rock dust Tha two methods saner- 
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“This Car Can Be Run 5,000 
Miles a Year at an Average 
Total Cost of $3.98 a week” 


Here is t Big Touring Car that will interest thousands of men who have 
always considered an automobile beyond their means—not because they couldn't 
afford to buy one, bid because they have felt they couldn't afford the coat of 
maintaining one It is true that the expensive "up-keep” of most automobiles 
has put them beyond the reach of men with moderate incomes. .Not so with 
the Maxwell. Our cars have always been the most economical to run, aa over 
20,700 Maxwell owners have proved. Our constant aim hat been to make 
automobiles that the mam of the people could afford to own We have kept 
right on from year to year improving Maxwells in every smallest detail that would 
reduce their operating expense —increasing strength and durability, decreasing 
weight, and simplifying construction 

Now we are satisfied that in our new 4-Cylinder, 30 H P. Touring Car we 
have the great "Economy Car ” What doei it actually coat to run? This ts 
what the majority of men want to know, and this is just what you don’t find out 
about other automobiles—before you buy them. 



>n_* B..L. F—- Wsvaatto .red without cow to yoo, * copy of oar miguhw “Tb* 

injjg 22225 £152 CoOper»tw ,, ~‘ , Hnw lo Judg* >n automobile' -a practical treatIm oa 
molar Cara. Our Uteat catalog daacrtbtag and pVtarlug awry car wa 
mamafsetan, togtthar with othar lalenallnt booklets of facta. Oh of thaae booklet. (Mug the details 
of the XMm-mU* ru» mada by a Maxwell hut yrar without nsppiag its euglae Thl* to a workl a record 
ttel has Mevrbsra equalled by mj car at ay price. Thmebaukswlll be peat by ratura mall without 
seat la yaa-last my. mil I hi 

MAXWELLS IN USE TODAY 90,7*4. 

MAXWELL-BRISCOE MOTOR CO. 


DEW STREET, TARRYTOWN, N. Y. 



method, the atones aad hinder an thor¬ 
oughly mixed, either by hand or machine, 
■oHhat each atone Is covered with a thin 
fllm of the binder Tula method In gen¬ 
eral Insures the better end more even dis¬ 
tribution of the binder throughout the 
road surface 

The material used for the binder varies 
very largely with different sections In 
England and France the la re are used 
very largely In the western portion of 
tha United States, the heavy asphaltic 
oils of California are need almoet exclu 
lively, white In other section* we find 
that tars, residuum oils, liquid asphalt*, 
and various proprietary compounds ere 
being used. 

One of the chief causes of the great 
number of failures which have been re¬ 
corded In the use of bituminous rood ma¬ 
terials la the failure of the user, ae well 
as manufacturer, to understand certain 
fundamental principle*. To many, a tar 
Is simply a tar and oil an oil, while In 
reality there is a vast difference some¬ 
times even In the tan produced at th> 
same work*. The oils also range from 
those of a paraffine base to those almoet 
wholly aaphaltlo Thus a concise knowl 
edge of the obaratXer of the product, the 
process followed in Its preparation, and 
the effect which varying condition* will 
have upon It la necessary In order to 
avoid costly mistakes. 


m KIDPUt WX*T ABB THX AUTOMO- 

bxu imvniT 

[Contlnurd /com pagr ) 
that the freight has usually been added 
to the purchase price of the Lar, end 
has gone against the consumer, there are 
many cases In the past, and there will bo 
many more In future, where the car* are 
sold dlrerlly at the catalogue prlre For 
that reason, the location or factories In 
the middle West was Ideal, for It Is In 
truth the center or the automobile-buying 
public 

In some cases, cities have been made 
over and their population doubled and 
trebled by big motor-car factories, as In 
the case of Flint, Mich, end New Castle, 
Ind. Such cities have had a tremendous 
boom In real estate, and In bUHlnnw gen 
erally, owing to the Influx or 2 000 to r.,(MKI 
families, end have assumed an entirely dlf 
feront position on the map because motor¬ 
car factories were established within their 
limits Besides supplying employment to 
laborers In lerge numbers, much money 
ha* been made by the leadere In the varl 
ous enterprise*. This hu been o*|iecleUy 
truo among the makers of wheel* tires, 
frames, and other parte In a genoral 
way It may be said that the parts mak 
ere have made more money than the auto¬ 
mobile builders, as the latter have ex 
pended greater sums of money In experi¬ 
menting 

The total capital of the automobile 
manufacturers In this country Is about 
>225,000,000 The actual value of the 
plants will run Into some extraordinary 
figures, and these values are rapidly In 
creasing Ae for the output for 1910, It 
Is likely to exrood 200,000 cars, although 
there may be a slight falling off from 
these figures, owing to the Inability 
of parts makers to supply the demand 
There are now about 100,000 automobiles 
In use In this country In a general way. 
It may be aald that the employees sum 
her some 120,000 la motor <ar factories 
with employees In parte factories reach 
lng not less than 40,000, a total of IGO.OOO 
America may be safely considered the 
home of Ibo low-priced car, a condition 
brought about by the tremendous buying 
power of the middle rlasaea, who demand 
a car which can be eared for by the owner 
without the aid of an expensive chauffeur 

These low priced cars have boen made 
possible by Ideal factory methods and big 
production This necessitated their being 
standardised, something that may he said 
to be original with the American maker, 
who feels that any one of ten thousand 
parts should be made to lit any one car 
turned out by his company 

By working on big productions and 




The Knobs Will stop Your Skidding 



MORGAN & WRIGHT NOBBY TREAD TIRE 

MORGAN & WRIGHT, DETROIT 

BRANCHES, AGENCIES OR DEALERS EVERYWHERE 


keeping price* down, there 1* little doubt 
that the Americas maker will sooner or 
later Deere In the foreign trade TbU Is 
particularly true In connection with the 
small, medium prioed car, a Held that has 
been neglected by the foreigners With 
the rapid growth of tbu business there 
have been developed many new captains 
of Industry, who as pioneers have biased 
and who are 
ors In future 


otor, with Its 
ind high efll 
limbing hills 
*t approved 
double reduc¬ 
at the motive 
*llh a reduc 
coiinlervbaft, and then 
The Rrnf rcduitlnn of 
llshed In dlf 


strut lion was still far from being per¬ 
fect. Arter passing through the stages 
of worm and urruw toothed gears, a 
perfect transmission was obtained when 
the Renold silent chain waa introduced 
This chain la self-adjustable to pilch after 
wear In flexibility and high efllriency, 
it 1* an Ideal, high-speed transmission 
device It Is found to-day on every high 
grade electric car If kept In proper 
alignment and well adjusted the lire of 
this chain Is lnduhnltc To receive the 
best eorvlce, it must bo dust-proof, In 
cased, and kept well lubricated 
The power Is transmitted from eoun 
tershaft to the roar wheels on all up- 
to-date machines by means of roller 
chains or through a shaft nnd bevel 
gears The advantage of one type over 
I the other has been much disputed The 
greatest objection lo the roller chains Is 
Ihelr noley running, their rapid wear, 
their exposure to dirt and dust, and 
their loas In efllcleuvy after wear Borne 
reasons for the superiority of the shart 
and bevel gear transmission are Its 
quietness, its cleanliness Its long life, 
and Ita Increased efllriency after use 
Its durability Is due to the Tact that tha 
bevel gears run permanently In oil and 
that they are Incased, Moreover, the 
shaft drive does not require any adjust¬ 
ment, and when well designed, all parts 
of the running gear and power plant 
will stay In afaaolute alignment The 
necessary adjustment of the double 
chain drive will soon creatn a variation 
to the distance from the front to tbs 
rear axle on both sides, for two chains 
will never stretch alike This disadvan¬ 
tage will affect the steering decrease 
the life of the tires, and result In a loas 
of power If tbs chain sprockets art 


not in proper alignment after adjust 
zuent the chains will rub sldewlsa on the 
sprockets, which will, of course, shorten 
the life of the transmission and result 
In a loss of efficiency 
It would be very Interesting to measure 
thn distance of both axles on either side 
of double chain-driven cars after Lbey 
bnve been in service In tbc hands of 
the average driver and under the care 
of the average garage for several months 
to find out If the axles are stilt parallel 
Absence of rrlcllon Is an absolutely 
necessary factor In the construction ol 
elm tile automobiles For this reason the 
proper type ol beartngi must be applied 
to the motor, countershaft, end wheels 
Tho ball bearing the highest achieve¬ 
ment In bearing construction, has proven 
to be superior to any other type, and 
will be found today In any high grads 
automobile Once properly parked with 
grease this bearing will not require any 
attention for several thousand mllos. If 
proper sixes Tor the load to be carried 
are selected, no wear can be noticed 
Every electric carriage should bo 
equipped with reliable brakes. It Is Im¬ 
portant that they should atop the car 
going forward at well as backward It 
Is not the numbor of brako* with which 
a car Is equipped but their efficiency, 
which Insures safety Moat modern cars 
are equipped with one of two typag, 
namely the external brake In which a 
steel band surrounds the drum either on 
the motor shaft or on the rear wheels, 
or the Internal expanding brake at¬ 
tached to the rear wheels, which it com¬ 
monly used and generally preferred In 
tbit construction tv^o brake shoes are 
fixed Inside a drum A small movement 
of the brake lever trill cause the brake 
aboee to open out against the Inside 
surface of the drum. The braking ac¬ 
tios should be applied at the rear wheels. 
All brakes attacked to the motor. If need 
frequently, are detrimental to the motor 
aad the tnuumtaslda sy s te m. For this 


reason also, the e.ettrlc brake v 
seemed In older days to be Inseparable 
from any electric vehicle, Is conde 
by the modern designer of electric 
veyance* Even on the heavy eli 
street car It had to give room, on 
aocount, to the air brake In many 
brakes the shoes or bands are operated 
through flexible steel cords, which Is 
not the beat arrangement. A system of 
steel rods Is to be preferred In case two 
brakes are operated by a lever, a bal¬ 
ancing bar should be Inserted In the 
system to insure equal pressure on twin 
brakes. 

Tires Influence the performance of an 
electric automobile more than may be 
Imagined Various designs or Ursa show 
a variation of up to flfty per rent in 
efficiency, so that the speed per single 
charge of tho battery Is affected. Special 
points to be borne In mind In the care of 
pneumatic tires are that rust as well as 
oil la very detrimental to tbem, and that 
It la nerosaary to keep tires well Inflated. 

If the storage battery of a few yean 
ago be compared with the up to-date bat¬ 
tery, It will be found that a very muck 
decreased weight with a large Increase la 
capacity and durability has been ob¬ 
tained 

The various wire connections on aa 
electric car Should be laid with oare, 
and the wire sixes should be large enough 
to carry the heaviest possible loads with¬ 
out loss of power Aa fkr aa paaalhle, 
all lead* should be carried directly from 
the battery to the controller, sad-then to 
the motor, and all connect lota shoo id bo 
tight and securely locked. Ooe common 
fault la early care was the locee hang¬ 
ing wires running in different dir*®- 
tlona, without any attempt af a method- 

aW ariZwMtbMvaiid meehaaleal strain, 
rubber of good quality aad auftasnt 
rise has prorea to b* tho beat Malarial 
for this Ptoto 
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Here is a Special Car for a few Select Buyers 

PriC©, or Torpo€te°Bto€ui[ ,r!ng $2500 


III 


|i 


For the pajt three yean ■ limited number of theie car* (about 100 each year) have been made for special buyer*, who have 
desired certain feature* in their car* not to be found in any car* on the market regardless of price 
Hence the Springfield ha* come to be known a* the '‘made-to-order” car 

Until thi* year no attempt ha* been made to manufacture more than the few car*, which were easily sold by private sale 
to the clast of buyer* to whom a car of thi* character appeal* 

For thu reason practically no advertising has ever appeared concerning the Springfield 

Thu year, however, we have increased our facilities, and hope to be able to supply in the neighborhood of three 

hundred cars. 

The fact that we manufacture practically every part that enters into the Springfield makes it impossible (even if wc 
were *0 inclined) to make them in the quantities possible with an astemhled car 

No apology i* made for the low price we have placed upon the car This price enable* us to supply the Vst material of 
every kind it l* possible to buy, and in addition gives us a fair profit 

We are willing to let the ipecification* speak for the quality of material used and the general character of the car 
The automobile dealer, familiar with all makes, will immediately recognize in these spectfitaiions and the accompanying 
illustrations an automobile of the strict de-luxe type—a car of the character that will always have a ready sale among those who 
are in a position to buy the best cart. 

SPECIFICATIONS : 


Correspondence Solicited 

The Springfield Motor Car Company 

311 Monro« Street 
SPRINGFIELD, ILL 
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EnginMiH-PTlL _ f| . j The Crane Improved Patent 

£Kcroienc Oil Lngines WHEEL PULLER 

11 JR. Marine, Stationary, Portable | — 
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Again, iteam engine* may alio be held 
at metre atatUma In at sad qf a large 

number of • Ingle at earner*. ThU mean* __P QX . n> ' ***-V Q '- 

cooalderable economy In the parch***, patim 1 rog Mtft 

equipment, and maintenance of a ftre , JP,? .SVXalt 

houae, while tha lncreaaed radlua of Ifer 
action and the apeed of the motor* on- W^ } JlTJSSr,'SJV 
able efficient aeirlce to be rendered. &T^3XSr£<£ , £i%\ 

Finally, wa may oonalder m wr t O STW fSSU Cwut T ig nir w * i iic »* e.G 

which no aaaentlal change la made is ‘ Ho to Construct 
their conatrnctkm except to nae the guo- , . ™ w , . “ ^ 

un* motor ud m#*n* »f propulsion in An Independent Interrupter 

place of the naual bora**. Typical of . TS^uST^wir 

thee* are the large combination hoe* 

wagon* and cbemtoal engine* whlon <■&"*" _ 

carry 1,000 feet of Stt-inHt dr# boot end 

anewar arery pnrpoa* of the ■ —ffiffffVrJ5& * 1 ******* 

drawn wagon* which they are dantfirnd . Maktomroi** mro w « —.i • •»*> «•» ike 
*6 fapptot Twl tor 156 mOti CU 5* anMu a ft) a— jy fce?fr New Yak 
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SPARK COILS 

Thdr Cooitractton Haply Explained 



CRANE PULLER COMPANY 

10 Harvard Arena* AD.ton.Maaa 

Start a Money Maker 

For $150 yoe can pnrcka*e a 

BRAZING AND 
WELDING PLANT 

FOR QUICK REPAIRS TO 

Machinery, Automobiles, etc. 

HWto i 
Carol's / 

WALTER MACLEOD & CO. 

CINCINNATI, OHIO, U. S. A. 
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The Best AUTOMOBILE ROADS are 

LAID OUT WITH 

GURLEY INSTRUMENTS 

BORO, COUNTY, CITY, TOWN 
Send for Catalogue Engineers and Surveyors 

W. & L. E. QURLEY, TROY, N. Y. 
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The Most Magnificent, Scholarly, Original, Practical 
System of Reference in Existence 

T5he AMERICANA 

America ’* Greatest Reference Work 

l - *^*"* BkifnpbMr** '* P ^ *° C ^ caat ’Q‘"* a ** — ‘ 

Ore 3 OM •! the nrU . 

Now Complete 16 zEm 

I Ur. artUlrf fa the 

Published under the editorial supervision of lVnlc 

Frederick Convene Beach, Editor of / f Hive •**■**■ — 


Published under the editorial supervision of 
Frederick Convene Beach, Editor of 

H ^Cavviv|ic iWtAAoa 


W k owl M) 
A raiw* - ■ j- ■ 

«f «k» —« t* tfc* m- 

120 Page Book ^ b tfa 

nfrai *wfc tUt fa fa 

F REE *~* **" 


FREE ON REQUEST iSif 

Americana, or of ita exceptional value and tumptuoui appearance Let ui aend you there 
fort a handsome 120 page book Containing spaamen pages, maps, full page plates, 

fyeang the beat flhutrated of all reference works. With the object of making the 
Americana quickly and widely known, before placing the work in the handi of dealeri 
for general distribution, we will accept orderi direct at a large reduction from the establish* 1 

exclusively tn connection with the SCIENTIFIC AMERICAN, and cann t 

Scientific American Compiling Dept 

18 Wmwi 37th St Nmw York CUy 

Wltho. t obllgo n* ,|l,|r nil 1 

iketorerefac FRKK yn 1R\] gr Ho, k 1 sprr 

1 •«<=• Map. Outdoor. Co 1 nt 1 l j • r 
of lie NKW AMUB1LANA » | Ic anuly r 

•ps fail edrart id g | r |k ■ non 

lr—- 

be otherwise obtained 

■■■CUT OUT AND MAIL TO DAYeaa^m 

|The Cartercar is a 




Hill Climber 


it will climb a 50% grade with a fi II 
load of passengers 

It will travel muddy r ads and pull 
through sandy atreti hn> when ther can 
are (tailed 


EMCO 

Automobile Oik and Greases 

Have aB the mquranests eneabal to perfect labncexnof an 


Because of this a very high ptreen 
age of the power dcveli ped in its f i 
[cylinder 30 15 H P motor, is deliv 
ered to the rear wheels 


M dil 11 Roadster 25 H P 
£1 100 with M mature 1 nncau 
SI 150 

Cartercar Company 

ss Frank bn Rnd PooUne, M>ck 


High Fire Teat 
Low Cold Teat, 


Great Viacoaity . 
No Carbon, 


For both gMofae and Saam can. 

Emcohne a wfutmsc lor ganfcne and jmt a* efficient at ku 
out Sold ander « oenoml guarantee. Write for pncea 
and aampb a. 

EMERY MANUFACTURING CO. 

BRADFORD. PA 

Reftusn of Penn er b eni e Crude OU 


$ 1,600 

190 15 H P Hi 
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A Wonderf ul Business Story 

We have told in a book—which we a*k you to tend for—one of the greatest business stories ever 
told. A story of how John N. Willys stepped in two years to the topmost place in motordom. Of 
how Overland automobiles rose in 24 months to this year's sale of $24,0001000. How a factory has 
grown like magic to a payroll of 4,000 men—to a daily output of 30 carloads of automobiles. And 
how a large part of the demand of the country has been centered around one remarkable car. 


The Discovery 

Here u an outline of the story—just enough 
to make you want it all 

Two years ago, Mr John N Willys was a 
dealer in automobiles There came to him 
one day a remarkable car—evidently the 
creation of a mechanical genius. The sim¬ 
plest, sturdiest, smoothest-running car that 
anyone around there had seen 

The name of the car was the Overland 
And the price—then $1,250—was as amazing 
as the car itself 

The sale of this car spread like wildfire 
Each car sold brought a call for twenty others 
like it Old and new motor car owners came 
by the score to deposit advance money—at¬ 
tracted by the Overland’s matchless simplicity 

But the cars did not come And when Mr 
Willys went to the makers he found them on 
the verge of receivership. 

The genius which had created this marvel¬ 
ous car could not finance the making, in the 
face of the 1907 panic. 

The New Start 

Mr Willys in some way met the overdue 
pay roll—took over the plant—and contrived 
to fill his customers’ orders. 

Then the cry came for more cars from every 
place where an Overland had been sold. As 
the new cars went out the demand became 
overwhelming. The factory capacity was 
outgrown in short order. Then tents were 
erected. 

Another factory was acquired, then another, 
but the demand soon outgrew all three. 

During the next fiscal year these factories 
sent out 4,075 Overland cars. Yet the de¬ 
mand was not half supplied. 


Dealers fairly fought for preference. Buy¬ 
ers paid premiums. None could he content 
with a lesser car when he once saw the Over¬ 
land 

All this without advertising. About the 
only advertising the car ever had was what 
users told others 

The Pope-Tolcdo Plant 

Mt. Willys’ next step was to buy the Pope- 
Toledo factory—one of the greatest automo¬ 
bile plants in the country This ga\e him 
four well-equipped factories—just 16 months 
from his start. 

But the Toledo plant wasn’t sufficient So 
he gave his builders just 40 days to com¬ 
plete an addition larger than the original 
factory 

Then he equipped these buildings with the 
most modern machinery—with every conceiv¬ 
able help and convenience—so that cars could 
be built here for less than anywhere else 

Now 4,000 men work on Overland cars 
The output is valued at $140,000 per day 
The contracts from dealers for this season’s 
delivery call for 20,000 cars 

Now this man has acquired 23 acres around 
Ins Toledo plant And Ins purpose is to see 
—from this time on—that those who want 
OverlamLs get them 

Marvelous Sale* 

Dealers had ordered 16,000 of the 1910 
Overland models before the first car w.is de¬ 
livered. That means that each Overland sold 
the previous year had sold four others like it 

And without any advertising. 

This year’s Overland sales will exceed 
$24,000,00a Yet the Overland is but two 
years old. 


The $1,000 Overlan d 

This year an Overland—better than last 
year’s $1,250 car—is being sold for $1,000 
That is because the tremendous production 
has cut the cost 20 per cent 
A 25 horse-jx>wer car, capable of 50 miles 
an hour, fur $i,ooo, complete with lamjis and 
magneto Never did a maker give nearly so 
much for the money. 

There are higher-powered Oierlauds for 
$1,250—$1,400—$1,500 They an just as 
cheap in comparison as the $1,000 model 
The Ovcrlands are unique in simplicity 
They operate hy pedal control A ten-year- 
old child can master the car 111 a moment 
They are made in the same factory, and by 
the same men as made the Pope-Toledu—a 
$4,250 car The reason for the price lies in 
the production of 135 cars per day 

Get the Whole Story 

Send me this coupon to get the whole story, 
told 111 a fascinating book I<tara about the 
car which in two ytjrs captured so large a 
share of the whole trade of the country See 
what has done this—what there is in the 
Overland to make it the most desired car in 
existence Please cut out this coupon now. 


F A. Bark.iv SJ«. Mam,., 

The Willy*-Overland Company 

ToUdo, Ohio 
Please send me the hook 
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Commercial 
Power Wagons 


Rapid St, PONTIAC, MICK 


For every motor vehicle need 
there is a Solar—and it’s the 
quality lamp for the purpose. 

Solar quality persists throughout the line. 
It is as strong in the smallest side and tail 
lamp as in the largest headlight. 

Why take ordinary lamps when the manufacturer 
will furnish Solars if you insist ? The manufacturer 
knows their value as well as you do, but they cost him a 
little more. They are built for you —not for him. 


little more. They are built for you —not for him. 

Then there are Special, unique Solar Lamps for 
special needs of the Motorist 


There’s the Solar combination gas and electric head¬ 
light—both llluminants interchangeable. 

There's the Solar combination oil and electric aide and tail 
lamp, the only satisfactory solution of that 
end of the lighting problem 

There’s the Solarclipse, the two-cay tight 

E ector, giving you in one lamp a search- 
beam and a nearby illumination. 

There’a the Solar Raydefleetor, rapidly 
driving single-focus headlights out of ues. 

There’ s 

But send for our full d escrip tive catalog. 

It’s free, and it’s one of the meet intereating 
booklets the motorist can read 


Badger Brau Mfg. Co. 
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ADAM ABILITY OT THX STBOSOOPIC OAR 10 RAIU0A9 


Up track w* a te g ssniig of its cost - 

torts, Urns* tdvuntegw would MMh| mt«dpi, 
at test be Imagined, Os* llu of ntla would bit Sir 
psnasd with altogether, it‘te mu bat Use rspsteteg 
roll would to My cue ban to bo made ter heavier a»d 
■ttffer; and If, a* It otalfoed, the speed la to b* do* 


B RKNNAN and Bcharl, each working Indepsod- 
entijr of tbs other, have recently proved that 
B car cooUtloliig a pair of gyroscopes can be 
ruit upon a tingle rail and maintain 1U its- 
blllir under varying condition* of eccentric loading, 
aide winds, and curving track. Upon seeing a prac¬ 
tical demonstration of thla fact, and submitting the 
car, a* the writer recently did, to varlon* aevere 
and successfully-endured tesU.Mt la natural.- In the 
flr»t moment of enthusiasm to predict an Immediate 
and widespread application of the system, or oven- the 
eventual? abandonment of the present two-rail track 
and truths In favor or the monorail type Sober asc¬ 
end thought, however, must'convince any though tfhl 
and pracUcal mind that, In spite of the brilliant re¬ 
sult* of the recent demonstration, the monorail gyro¬ 
scopic car, in the nature of thing*,. can- have only a 
more or less limited application under present-day 
conditions. We wish It to be dUtlncUy understood, 
of course, that any criticisms which follow are In no 
sense hostile, and are mado with a tell appreciation 
of the aklll and knowledge, both theoretical and prmc- 
tloal, with which the car now being shown In .this 
city has two developed 

Tun Csa—M ainly because of lta perfect adaptability 
to take the curves, whatever tho degree of sharpness, 
wMh a minimum risk of derailment, the promoters of 
the system claim that Irwins of this type will bo run 
at speed* from fifty to one hundred'per cent greater 
than those that are possible on two-rail track Now 
If the new system Is to compete with the old. the 
trains must provide at least the same capacity and 
comfort as the present Pullman trains It Is stated 
that, In such cars, the weight of the gyroscopes will 
represent about 8 to 9 per cent of tho weight of the 
car Structurally, the monorail car must he at least 
as strong, being supported, like the present type, on 
two points, namely, the centers of the two trucks. The 
trucks, however wonld be lightened by the reduction 
of the number of wheels per trurk from six to say 
four, and as the axles would be shortened, It Is probe 
hi* that the weight saved In this way would be about 
equal to the 8 or 9 per cent represented by the weight 
of tho gyroscope mechanism Hence, It Is not likely 
that there would be any reduction In the weight of 
the car as a whole The gyroscopic mechanism, on the 
other hand, would be an extra cost and certainly not 
a very light one In the very nature of things. It 
must be most carefully constructed and of the very 
best material The motion of the car would undoubt¬ 
edly be easier The lateral swaying and shocks Inci¬ 
dent to the present two-rail system wonld give place 
to a very gentle and probably Imperceptible rocking 
motion, due to the controlling action of the gyroscopes 
On the curve* the riding of the new type wonld be 
greatly superior, the sodden Jolting of tbs cars 
■gainst the outer rail, and the uncomfortable sway 
lng of tbe passengers In the same direction when tbs 
cars are running at high speed would b* entirely 
wanting except possibly on entering and leaving th* 
curves Under the two-track system, ths cor U placed 
In a favorable position for entering th* carve by the 
gradual elevation of the outside rail for a distance of 
from 1B0 to 200 feet before tho curvo hi reached, and 
also by laying out the first portion of tho curve as a 
spiral with gradually decreasing radius. If some 
means can be found to throw th* gyroscopic oar 
slightly toward the Inside of tho curve before the lab 
ter Is reached, it would be advisable to taoorporate It 
Trk Tssck—A lthough the claim which Is es fre¬ 
quently made that there would bo a simplification pf 


wonld have to b* devised. In the teat place tbe eoe- 
eentrmtsd weight on each set of wheals wonld bs ex¬ 
actly doubled, and, since tbe dynamic shocks upon th* 
track, oulverts, bridges, etc., are directly related to 
tbe momentum, and tbe momsatum Increases directly 
as tbe weight and as the square of tbs Telocity, It fol¬ 
lows that the dynamic stresses upon the rail, das to 
lack of perfect alignment, low Joints, slight deviations 
from the true line of ths curves, would for double the 
velocity bo Just eight times as great with a sixty-ton 
gyroscopic oar as they would bs with one of tbe ordi¬ 
nary type, Thla could be mat by dsristng a rati with 
a head several Indies In width, and With a depth at 
least twice that of ths present rail.- It to doubtful If 
the preaent system of cross Use and stone betlut 
would present sufficient solidity, and; soiqa form of 
permanent maaonry roadbed would seam to be a-neoas- 
slty, at least for carrying express trains of the pro¬ 
posed speeds of one hundred mils* an hour and over., 

In th* case of long-span bridges, ths concentration 
of the weight on the center of the floor would oqll ter 
Increased strength In tbe floor beams, although la the 
case of deck bridges where tbe floor Is laid upon the 
top chords, tbe trusses or plate girders mights be ' 
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radotit>t6dl7- bi cob* 
■IdetaUy reduced, since the labor entailed' 1* keeping 
two rails to gage and in maintaining.the, proper 'super¬ 
elevation of the outer ration-cutjvae would be entirety 
eliminated. On tbe score ot safety, provided a suit¬ 
able form of track were bunt, the argument 1* entirely 
In favor of tbe gyroscopic car. .and especially so on the 
turves. 

It seems to us that If thare la a future for the now 
system. It will be found In the construction of pioneer 
railways through undeveloped country, and partlcu 
larly through mouaUUnooe and hilly country where 
the line must of neoesslty be very circuitous. The 
self-adjusting qualities of th* car enable it to nm 
around curves which would be 
fer a two-track railroad The monorail track on old 
he located around a bill or bluff, through which a two- 
track railroad would have to pass with heavy and ex¬ 
pensive excavation Moreover, for this claas of rail 
rood a much lighter car would bn practicable and eg 
tremely high apeeda would not be demanded. Thla 
decrease In weight and speed wonld mean a great re¬ 
daction In first cost and snbaeqnent cast of mainte¬ 
nance of the system If ths new type should demon¬ 
strate In service of this kind Its commercial practl 
(ability, It Is quite conceivable that It would be grad 
ually applied to tbe more Important lines of travel, and 
eventually, to the main trunk roads. 


I MPORTANT Investigations, marking a now era In 
the study of the propulsion of ships, are about to 
be undertaken by the Naval Architecture Depart¬ 
ment of tbe Massachusetts Institute of Technol¬ 
ogy, under the direction of Prof. Cecil ft, Peabody,- the 
head of the department, and a corps of assistants and" 


Thla 1* the particular problem which has been 0 
ter investigation by aid of th* navigable m*W* 

Th# model la building at ths yard ot Btsanmd bio- 
Ray at Marblehead, and the propulsion m*cW»stT ha* 
been already designed, it will consist ot • gMttnsv 
etettHc generating set and a qgrtor geared fpr sbspsrt- 
meat work, so that conditions may be controlled. **cr 
a wide mag*, and th* measurements of powsa-swr 
he simple and soeumtA Tbe madhlasTy can aide ha 
easily transferred to other halls os ths wart jpro- 

Upon tho completion of « 
fined to oofrs 

■ and. locations ‘of propeller* wfll b*«x- 
permaoataa won, including, twin and triple-serswpro- 
pcUsrs, espaotally of the type naed at preaent with tas- 
rln* turbines. Tbe form of the hnB win theft ha 
changed, so tar as may be without rebuilding, and lbs 
hoBs of various forms of ships win bs ham to extend 
the T*nge of the experiment*. 

Another important problem to be undertaken will be 
tbe steering and maneuvering, Including practical 
work in rough and stormy seas. As this field has re¬ 
ceived but little attention In the past, much now and 
valuable information will bo acquired. 


tried op s small and Inexpensive seal* simulating all 
tbe condition* of actual service, Including th* perform- 
anoe of the ship under advene weather condition*. 

have bean attained by 

use of the model, the d 
be determined for the fuU-sissd ship hr the theory 
of mechanical similitude. The f*ct that this theory 
leads to the aseignment of somewhat higher power to 
the chip than may be needed gives th* designer a 
margin that may be taken advantage of, but which 
can he controlled by th* preliminary experiments with 
a foll-slxed ship fpr a prototype. 

The equipment will be used during ths oomlng 
spring and summer by Prof Peabody and his Ool- 
IrAguea ter original research. It Is confidently ex¬ 
pected, that results will be obtained which will clear 
up certain obscure places In ths theoretical work and 
design -of th* students of th* department Ths train¬ 
ing received by the experimenters In the use of th* 
equips<tU will thus term a part of the laboratory 
equipment of the department 


Already a navigable forty-foot model 1* In prototo 
of construction, funds for tbs maintenance of this 
work being provided by a Crlind of the department, 
in order that the Investigations may be of s practical 
nature, directly connected with the actual conditions 
of ship propulsion, ths model Is being patterned after 
th* U B. fl. “Manning,” and will be on a one-fifth seal*. 
The oholce of tbe “Manning” as a type of ship for ths 
experiment* la made because Prof Peabody, under 
whose direction the work Is to be done, was directly 
oonneoted with s remarkable aeries of speed trials on 
beard the ship, which wen reported to the Society of 
Naval Architect* and Marla* Bngtnsera in 1891 
After the relations between the actual trials of the 
■hip sad thou of th* navigable model have been estab¬ 
lished, a certain beats of determination wfll bs fur¬ 
nished, by whloh It will bs possTbl* to determine what 
mar be expected of a fall*Usd ship, before th* Utter 
is built Tbe method which It U proposed using has 
ben tried successfully la Orest Britain to scam extent, 
particularly (or such types of vessels u ths "Maura- 


Iprphotographlo practice it 1* necessary to rtgxrd as 
qspeble-of Affecting a photographic .plots sit sabatanses 
Whloh. at the "maximum temperature and humidity oc¬ 
curring in practice, produce hydrogen peroxide - with 
sufficient rapidity to cause a peroeptlbls deport ot 
silver on s plat* exposed to their Influence during ana 
week. It Is well known that moat axMlsisg agents 


ths prssanos of moisture. Aluminium, magnesium, 
and lino, even at rtle U nc e e of 1/10 sad 1/0 loch' from 
the piste, produo* a perceptible reduction of savor te ' 
two days. Consequently these metal* should not ho 
employed is th* eoastroctloo of cameras or plot* 
holders, anlsm they are very thoroughly Vacqsered. 
A pleo* of newspaper, whloh has loin tn th* rajs tee 
minutes, offsets s plate within M hours s ugfetenw to 
Cause blac ke ning so development. Th* *ctt«a of hy¬ 
drogen dioetds te' Increasing quantities ou photo- 
graphlo smutkfon* is ra praq sit f pd by a aorta stohlkr 
to that which raprsaent* tto sou* afttgtt. Pfipte 
treated with potassium pe fmstiga'UBU sConb a qpto' 
plete protection against the Setloo of kydrogeo ginffte, 
as ths dloxlds is de composed hr tto -- 


have a private model baste tn whloh they bar* 4 
oped new types of ships, sad is ths csss of tto Japes* 
eae vessel, the "OteU,” Which «M huUt to th* trig, 
lust such a navigable mods] was *■*» to datemte* th* 
capacity and power of the uovsl oomhteaUa* of is- 
dproeatlag anginas and tew^rdasun tintense. 

Th* department hag tow promised tto co-op srati ca 
of the model toots M tto Wfd. tod, 

praiimto^ teste urate to made tears tote.to* 
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F rts dridb 

*. e. A H. % ft, utMM4 early ta lfito 
t$*| 4mm motor p«nr will be used u tar north 
tefcJMfr White I«m Tho 4*1*7 at Wakefield now 
mad* tecfswwy by the ehaag* from electricity to steam 
• *01 be i->o* sway with. 

Mnwaato OmmM* of Highways of New Tort ha* 
*at*d Ur « appropriation of |80,<XX> to be used by thi 
(Tstsmlsslria la developing experiments in economical 
tertn* of rad eoastruotloa which would ha nttable to 
vartou* weight* and r liana of traflto. 

■ fes MBo Berrios Commission of the State of New 
twt tar the First District, wUl mam open bids for 
fi7,« mile* of rapid transit lines. The sooner work 
eaa 'be beans on these snbwajs the sooner will the 
terrible congestion be ten* awar with. 

A Omte— machine mannfactUTer baa Invented a 
haw amass Of power transmission by tee nse of steel 
Wire. It 1# claimed that the system Is equal In every 
W«r * laathar belts, steal beads, chains, ate, and is 
tetah cheaper The wins era thin, and endless. 

‘ Ite' WnfrU Tiemlei the Frwaier of tee Oomtakm 
Of Qasada, baa teqneh < a Mil which calls for the 
WSMflfei* of ftf.OM.OM for' a Canadian navy of 11 
iftjfit Th* p ra a ent Indications are that It will carry 
»-pretested cruisers and f destroyers, to be bnUt In 
OaMda. 

AwaeeW Board of Fir* Control has been named by 
tha Secretary of the Navy, to look Into the question 
of the rains of the military mast which has boom in¬ 
stalled on battleships, and report whether other masts 
of the same type should be placed on other reesels of 
the fleet 

■tees Introducing the "Pay Within’’ can In Phila¬ 
delphia the number of accidents to persons haa de¬ 
creased 74 per cent This Is attributed to tee arrange¬ 
ment of the closed doors and steps, making It Impos- 
afUa tor pamengen to get on or off when tee can 
an moving 

We regret to note the death of Dr. Charles B. Dud¬ 
ley, consulting chemist of the Penney Iran Is Railroad 
and president of the American Society tor Testing Ma¬ 
terials and of the International Society for Testing 
Materials. His contribution to the railway world was 
a most important one. 

Dte total length of the new Manhattan bridge con¬ 
necting the boroughs of Manhattan and Brooklyn Is 
MH feet. The total coat of the bridge. Including real 
estate, la I IK,8S3.WO The weight of tec cables Is 
WOO tons. There Is provision for four trolley and 
tear derated tracks, one 85-foot roadway, and two 
11-foot promenades. 

Daring the remainder of the winter snesnn vessels 
of the Canard Line will steam directly to Fishguard, 
omitting the call at Queenstown. Bines inaugurating 
tela new port of call more than 8,000 passengers have 
made see of the facilities which have been provided, 
and have ex pr essed themselves as being wall pleased 
with the laving of time which la effected by cutting 
out the trip to Liverpool 

Bide are being naked for the seats and frames of 
the Btoney gate valves to be embedded In tee ms- 
scary of the twin locks at Pedro Mlgnel, and the 
upper twin looks and the spillway at Qatun, on the 
Panama Canal. Bach valve is designed to operate In 
• wall traveling on two roller train bearings with a 
Span of tan feet from center to center, fastened to the 
gown-stream faos of tha wall casing Bach valve cloaca 
as opening > fast wide by 18 test Ugh. 

Thy daisy of p asse ng e r trains is often sensed by a 
too alow netkod o( AdmltUa* tfco pMoeOMora to tho 
trains when the train platform la often crowded. 
Where tidksts have to be examined, and fiamengan 
admitted one by esc. there la always more or lees 
May. This can be avoided by a second series of gates. 
The fbaiatwatton of ticket! la made at the first gate, 
Whteh ls ten opandd la amp)* time prior to th* d*- 
partem of tbs train. Tho paaa en ger e are than held 
Mfrt tha second gates until tbs train arrives or la 
' ready to depart, wltts t number of (stos can bo thrown 
■mem lad urn peea sn gsn «U at once proceed to take 
Mr team* 

MBftOb Bu fib On. haa steed tha ep4tau Public 
vim^b-Mn^lailiiii te the investigation which 

MH&KSgg 
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The gnmf i ea of using low-tension metal filament 
lamps It recti ring omuriderahl* attention abroad. 
Tmufermers an being made tor tela particular pur¬ 
pose, which are fitted with Interrupter*, so test they 
may be used on direct current line*, it has been sug¬ 
gested to fit each lamp with a transformer The fila¬ 
ment of the lamp could be a closed circuit, forming 
the secondary of tee transformer 
A Ample me th od of clarifying the air of a room 
haa recently been suggested, it consists of an elec¬ 
tric fan or ventilator, which la operated In a cylinder, 
and from a reservoir above tee fan a liquid Is al¬ 
lowed to drop on the fan blades. This Is thrown out 
against the cylinder m a pray, through which the 
air drawn by tee ventilator must pass This servss 
to collect te* dust from th* air The Inventor of this 
system proposed tee us* of glycerine or soepsuds, but 
it bu been found that practically u good result* can 
be obtained by the use of water 
A novel method of catching fish wu described In 
a recent Imue of th* Electrical Review and Western 
Electrician. A trolley line running between Frank 
Un and Columbus, Ind, skirts the White River for a 
considerable distance, and It haa been discovered that 
tha trolley wire Is frequently tapped to furnish cur¬ 
rent for fishing by electricity An end of the wire 
la placed In the water, and tee current stuns such 
fishes u come within Its Influence, so that they can 
be taken out with scoop nets Tha trolley company 
and the Indiana Fish and Same Warden are trying 
to break up this method of fishing 
The following estimate of tee value of various 
electrical Industries In the oountry during 1909 has 
been published In the Electrical World 

Electrical apparatus 8875,000,000 

Electric railways 476,000,000 

Central stations 260,000,000 

Telephony 250 000,000 

Telegraphy 60,000,000 

Isolated plant supply 75,000,000 

Miscellaneous 60,000 000 

Total 11,435,000,000 

Tlie value or aluminium for the field colls of rail¬ 
way motors bu been tested In Germany It Is found 
that the aluminium takes up less space than the cap¬ 
per, although a larger mass of metal Is required, be¬ 
cause no covering Is required The oxide film on the 
alnmlnlum provides sufficient Insulation and there Is 
no danger of destroying or weakening this InHulatlon 
by charring as In tha case of the cotton covering 
when the motor Is overheated so that there Is lees dan¬ 
ger of short circuits. The principal advantage, how¬ 
ever, la In the reduced weight, as the aluminium rolls 
weigh but half as much aa the copper colls 
A writer In La Revue Blectrlque describee tho ox 
pertinents of Mlroelaw Kernbaum to determine the ef¬ 
fect of ultraviolet light on liquids Ho subjected about 
half an onnoe of water to te* rays of a quarts mer¬ 
cury vapor lamp, and after about ten hours gas ap¬ 
peared to be forming. At tee end of two hundred 
hours 260 cubic millimeters (0 016 cubic Inch) of gas 
was produced. The gas proved to be hydrogen, while 
the water showed that It waa charged with oxygen 
This experiment explains the presence of oxygenated 
water In snow and rain It la proposed to use this 
method for sterlUilng liquids as oxygenated water Is 
an excellent germicide. 

Vow that aerial navigation is coming to be con 
aldered seriously new problems are arising, each ss 
the question of navigation on starless nights or over 
fogbound land, whan the aeronaut will he unable to 
find his bearings It has been proposed by a German 
Inventor that a network of wireless stations be es¬ 
tablished over the land, each automatically sending 
out a predetermined signal at regular Interval*, which 
would be noelved by tee air craft, and enable the 
aeronaut to determine hi* cour** The airship* would 
not be required to carry transmitting apparatus, as 
a small receiving apparatus would suffice to ensble 
theta to avail themselves of this proposed system, and 
the weight of th* receiving device could easily be 
kapt down to a few pounds. 

A new method of determining the sag of overhead 
wire* baa been suggested by a writer la the Electro- 
esotistsxho ZettacbrUL The pendulum principle <■ 
employed. Th* sagging wire la set to twinging, and 
the number of nscIHationa per minute la noted (the 
complete motion back and forte belag considered, ac¬ 
cording to European practice, as made up of two oscil¬ 
lation*). Letting X stand for the number of oecU- 
latiooa, the sag in eenttmetera Is determined by divid¬ 
ing 447400 by X' To find tho sag in tnebee, divide 
IT84M by If. Of course, this formula would apply 
te tar dtetano* between pole* and my weight or 
; «*Htr of Wire, became like the pendulate the period 
,*r£te'<*dtt«Ba>to determined only by th* vertical 
.Mte^^stee of gravity and the end. 


SCIENCE. 

FroA m. a. Barnard of Yerkes Observatory has suc¬ 
ceeded in obtaining a photograph of Halley’s oomet 
which shows a faint slender straight tall Bo tar as 
la known, this la the first photograph to show the tall 
of the present returning comet 

A new e etts s et e of the earth’s age haa recently been 
given by Prof William Morris Daria of Harvard For 
the usually accepted one hundred million years be 
estimates sixty million, baaed on an examination of 
the cliffs in Arisons and Utah where the time taken 
to deposit tee strata can bo easily computed 

One objection to glass roof! Is that if they are not 
very steeply Inclined, the water of condensation oollecta 
on their under surface, and Instead of running down 
along the separating ribs of the panes or platen, and 
being led off, drips upon persons or objects below, 
which Is Inconvenient and may he very expensive 
Even where tee panes or strip* are ahort, the path to 
the trough Is too long The Increase In length and 
width of the plates now used makes this difficulty of 
more and more Importance each year One way of 
getting around It la, however, similar to that employed 
In forests and parka to prevent washing away of tha 
hillside paths, namely, making Inclined grooves to¬ 
ward the sides, only In this case the grooves are of 
horaeshoe shape, and form a series of parallel corruga¬ 
tions which carry the drops to the ribs which separate 
the plate, they then follow them without much diffi¬ 
culty down the slant to the trough below This system 
bay be employed elthor with glass sheets In which 
wire is embedded or with plain plates. 

Ws notice in a recent number of tho Medical Record 
a letter from Dr Robert 1 Watkins, New York city, In 
which he claims the credit of having applied the mov¬ 
ing picture to the microscope. lie Blatos that as far 
back aa 1897 he demonstrated the machine to a private 
andlenoe, among whom waa tee Editor of the Brian- 
Tine American The machine, known aa tee "micro- 
rnotoscope," was described In our Issue of July 81st, 
1897 later, microscopic moving pictures were exhib¬ 
ited at the Grand Central Palace during the Trained 
Nurse*' and Pure Food Exhibition, tho pictures thrown 
on the screen exhibiting the circulation of the blood 
In the web of a frog’s foot, rotifers In stagnant water, 
in amabold leucocyte, typhoid fever germs, and many 
others. Blnco that time Dr Watkins has greatly Im¬ 
proved his rough apparatus, and gave a demonstration 
on June 17th last at Chicago before an audience of 
five hundred physicians of the National Eclectic Asso¬ 
ciation We» may vonture to point out that Dr Co- 
mandon employs not the ordinary mlrcroacope, but the 
ultra microscope 

The third paper dealing with the results of th* 
Smithsonian African expedition under Col Theodore 
Rooeevrlt has just been Issued by the Smithsonian 
Institution It dewrlbes a new npecles of Octooyme 
to which the speclfli name of viryutut In given This 
new animal Is a small carnivorous mammal closely 
resembling a fox It Is generally buff In color, and It 
has been found by Mr Oerrlt Miller of the museum 
staff to differ slightly from Ortocyon mryalotig, which 
occurs farther south, especially In color and In the 
characteristics of Its teeth and skull The octocyoa Is 
peculiar to Africa, and Is not represented In the United 
States, but resembles In color the swift or kit fox of 
the western plains Tho skull of tbls new form 
closely resembles that of tho gray fox of our native 
fauna. This announcement Is of special Interest for 
te* reason that comparatively few new forms were 
expected from tbls region in Africa as the territory 
up to this time explored by the Smithsonian African 
expedition has been pretty iborougbly examined by 
British naturalists. 

The water bottle for getting water for analysis from 
selected depths In tbo ocean Is a cylinder of brass, 
German stiver, or other metal wblrb mists tbs cor¬ 
rosion of sea water, generally about two Inches In di¬ 
ameter sad twelve or fourteen Inches long, with up¬ 
ward-opening valves at tbo lop and bottom, connected 
together on a central stem Lugs are cast on the side 
of the cylinder for conveniently securing It et any 
point along the length of the line by which It la to be 
lowered into the sea During the lowering of the line 
the valves of tbo bottlo are kept unseated by the pass¬ 
age of the water through tho cylinder during Its ds 
aeent, but, when the motion la reversed, the valves 
aeat themselves and are locked by tbe descent of a 
■man propeller In tee framework above tee uppei 
valve, which rides Idly on a sleeve daring tbe lowering 
of the bottle, but deecend* along a screw thread to 
prem tbe valve* upon their seats when the line com 
menoea to be hauled up. A specimen of the water at 
tbe depth to which the water bottle has descended Is 1 
thus brought te tbe surface oon fined within tbe bottle, 
and a series of specimens from different depths may 
be obtained at one haul by securing a aeries or water 
bottle* at the required Intervals along tbe sounding 
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THE 5CHERL GYROSCOPIC MONORAIe CM 

*gad iywhs— 


THE PRINCIPLE OF ITS OPERATION 


Within the put tow months Mr Bramah ha* ex 
blbltrd at London a car wbl h run* upon a single 
rail and la prevented from fall ng over to either aide 
by the rnlatan o of two gyro* 01 m carr ed on the car 
At about the aame lme Mr 0 herl a German capital 
(at eihlblted In Berlin a similar ar B tl cars were 
of sufficient alas to a com rood* e | 



Uons per miaat* We are all familiar with the gyro¬ 
scope of th* toy shop* or tbs lecture room—th* first 
mounted rotatably In one tbs second In two 
passing rings with tbs axes of tbs rings at right 
angiss to «aeh other and tbs flywheel axis in each 
case capable of universal angular motion In tha ac¬ 
companying engraving we show a gyroscope mounted 


lied on a vertical axis which Is raountsd In 
s gtmbal ring This ring swings an a horl 
sontal axis in bearing* carried on two ver 


baled in tbs frame of the o 
tree to rock la a f o rea ad -aft direction 
between the motor and tbs casing Is so 
heat of the motors can j 
radiate away freely an 
avoided The speed of rotation of the 1 
wheel* as we have stated above, la 10M 


of rotation of the flywheel by 


lag it over toward B two thing* 
will happen The board will realst 
the downward pressor* on that aide 
and tend to rise and the flywheel 
will be suddenly tilted over U 
shown In the direction 0 In a 
plane at right angle* to the plane 
In which we have depressed the 
board 

This tilting of the axis la known 
If now we en 


The gyroscopic ear liwlliei satsmatUally to the 


—and they did this even when all tl e load was placed 
to one aide of the car or whan the car was running 
around a urve 

Apparently the Inventors worked quite independently 
of each other and it Is s remarkable fact that In tbe 
essential elements for the control of tho gyroscopic 
mechanism they should have produced machines so 
broadly Identical The 0 rman ear whirl Is now t>o 
Ing exhibited In this city represents the Joint labors 
of Mr la I Frooll b the Inventor who worked out 


by preulng down upon tbe already 
tilted axis the latter will resist 
v ry strongly and there will be developed at the same 
time a large additional resistance to our depression of 
the side B of the board It Is In this advancement of 
the pro salon as Brennan alls It though tbe pro 
cession be nuso of he vigorous resistance of the fly 
wheel axis Is not actually advanced) that the aocret 
of the successful gyroscopic car lies as will be evident 
from tbe following des riptlon of the onstructlon and 
operation of the Bcberl car 
Referring to tbe engraving showing a longitudinal 
section it will be seen that tbe car which 1* 4 feet 
wide by 18 feet long Is carried on two {wheeled 



The rocking of tbe gyroscopes is in opposite A 
—If the car is til tod to on* side they rock toward each 
other and vice verta and to insure almultanaou* sad 
equal movement they are connected together by Ml 
crank levers and two toothed quadrants a* shows to 
the drawing In front of the gyroscopes Is an ilsnttl 
ally driven oil pump for generating bydrullo pres¬ 
sure to drive a precession motor which is carried at 
tbe roar of tbe gyroscope* The precession motor ooa 
slats of a cylinder and piston controlled by snUnblo 
valves These valves art themselves operated by tho 
rocking movements of the gyroscopes and the move- 



Longitudinal sect I a thn agh Hrherl gyruuatlc oar 


the theory and data for the design Mr Stall BalOte 
wbo designed and constructed the car and Mr Bcberl 
tbe owner of tbe patents 

Thf Grsoe on.—The simple gyroscope consists of a 
flywheel so mounted upon a system of bearings that 
its axis may be tilted in any direction The pe ullar 
and most InUrostlng behavior of the gyroscope la due 
to tie fact that wb n a flywheel so mounted Is rotat 
lag In n given plane It realsto any effort to change It* 
1 lane of rotation by til Ing the axis on which It lx 
turning Th tendency of the flywheel to maintain Its 
plane of rota Ion and t ■ resistance to any force tend 


■wlvelli g Irucke I laced centrally below the longltudl 
nal axis of the car It la driven by two % horse power 
motors one on ear h track At each end Is a controller 
and a box containing various operating swttchaa In 
the center are two seato accommodating four paasen 
gero 

Mounted In the car frame underneath tbe seats are 
two gyroscope* one of which rotates lockwite the 
other anticlockwise The flywheels rotate normally In 
a horizontal plane on vertical axes On the lower end 
of each axis Is mounted an electric motor The axe* 
are Jo irnaled In strong steel airtight caalags which 


meats of the piston an caused through suitable aw- 
c ban leal connections to exert a tilting pull or pwk. 

Tbs functioning of this moat inganim* in mb*tit— 
Is as follows Whan the ear tips or toafe to tip to 
one side there Is an lmmsdlato rwlxtxnr# toxdlng to 
right tbs car accompanied by a proe m s to n (tilting) 
of the gyroscope* This natural precession actual** 
tha valve* of the prsoemrtoa motor which la ton UR* 
or attomPU to tilt the gyroscope still further on Its 
traverse axis sad so Increase th* preps— on Th* 
gyroscope however strongly rsalate and than is * to- 
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ftp* ya*»U *WdUf «* fee flU* *+, wd it win be 
RMlMd ttat tmtee* 0* the ear todtaUg tonri the 

! Mats* rife ft griMlly tadtbM awy Mm tt thu. 
Wmw, ft fit Mtwit with tha tuta otarm la 
test ■otMt dwti fl n ef the gyroscope, where the premie 
IMMUnm Imm e di a te ly restated by e eowrtwmct 
tag dm, cMalag that ride of the gyroscope to rise 
!• tbs UktM ocodlttaa of the otr the gyrosoopaa 
«W* UMag It la a ataU of sqolllbrium with Um 
eaalar at gravity aartkal above the rail Whan tha 
three people stepped apoa the ear the center of grav 
tty motei over correspondingly until It waa aeveral 
inehea outride of the nil aaustag tha ear to lean to 
that aide Immediately the gyroscope* began to poll 
tha ear over to the left an til tha ehaur of gravity of 
tha ear and tha three people waa directly above the 


; If wo may oaa tbs term la the relation 
itr oiooM tad Its nmnwlnn motor 
that they begin to act Immediately upon the disturb¬ 
ance of equilibrium, they exert ]nat tha right amount 
•( oarreeUva foroei and they become quiescent the 


Another of our photographic vlewa abowa the atrik 
tax p hen o meno n of a oar running around a curve upon 
a ata^le nil aad Inclining Inwardly to the proper de 
(raa to maintain Its equilibrium To practical railroad 
men this la oertsinly the moat attnotlve feature of the 
invention tor It would mean the elimination of aU 


oMnootad with the super-elevation of the outside nil 
on the present two-nil tracks It is a tact that tha 
oar la ao intelligent (we cannot help using the term) 
that whether the curve be easy or abarp and whether 
the car rounds It at ten or seventy five miles an bour 
tt will loan Inwardly with mathematical certainty to 
the exact amount required by Its speed and the sharp 
ttsae of the curve 

In the standard system of track the component of 
centrifugal force tendlns to hurl the car over to tha 
outside of the curve or cause It to Jump the track 
la equalised by elevating the outside nil until the re 
as Kant of gnvlty and centrifugal force falls normally 
to the track This condition tan only hold true on any 
given curve for a certain speed Below that speed s 
train will grind on the lower nil above It will crowd 
against the outer rail Not ao with the gyroscopic 
car As soon as It enters a curve the pull of mitrlfu 
gal three It misted and the gyrearopes draw the car 
over to the lnelde of the nil until tha resultant or 
all the forces acting upon it paaaea through the rail 

The gyroscopic car as above described la one of the 
moat brilliant Inventions of tbta or any age But Is 
tt practical and will It pay* A discussion of this quea 
don will be found In our editorial columns 


no sxath or utoa »xlao*a*ks 
A fter making a wonderful new record of 114 miles 
in I home and U minutes on December 80th with a 
Blerlot monoplane Leon Delagrange who with Henry 
Dorman Waa the 11 ret aviator to make flights with the 
crude VoUln biplane In Stance In the spring of 1001 
met his death by a fall with the same monoplane cm 
January 4th while flying at Bordeaux Our photo¬ 
graph showx H Blertot with Delagrange standing at 
his left and Le Blanc another daring pilot of tha 
Blerlot machine at his right Behind the three men 
stands the machine which Is like that Blerlot need 
In crossing the Channel and which Delegrangs need 
on Um day of the accident A rather Strang wind 
was blowing and according to cable reports when 
tha machine beaded Into the wind tha tight wing 
suddenly broke aad the monoplane tell to the ground 
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m pt an w 
accident happened to Latham, b 


sir We 



results One wing of hie Antoinette monoplane broke 
off end Stood almost at right angle* to the other wing 
yet by leaning to one side and warping the remain 


down In drains and bring It ealely to tbe ground 
After repairing tbe wtng he attached it In such a 



ILKJUOT An HU rwo PILOT! IX rXOXT or Klf 
go ii ttpi HOXoriAin 

way that whin be was up In tbe sir he could pull a 
cord and cause the wing to break off aa before He 
did this and isme down a second time with the wing 
broken simply to demonstrate that a broken wing did 
not necessarily mean disaster In tbe Antoinette ma 
chine tbe wings are secured separately to a mast to 
that the breaking of one does not affect the other In 
the Blerlot monoplane the wings are connected to¬ 
gether over a tripod the result being that If one breaks 
the other collapses and lbs machine Is sure to be 
tlashtd to the ground 

The death of Delagrange will put a damper upon 
the ardor of some enthusiasts for a time but It was 
due to one ot those unfortunate accidents whlih are 
always liable to occur In tho development ot a new 
art Hla name will go down to hlatory as one of the 
martyrs of aerial navigation He la the fourth avlat >r 
to be killed wlfhln the past four months the others be 
lng Lefebrre (who plunged to earth In his Wright 
machine) Capt Berber (who struck the ground when 
making a turn in hla Volaln) and the Spanish tailor 
Fernandes (whose small biplane resambllng the Cur 
tlss broke while he was making one of his Aral 
flights on De< ember 6th last) All four fatal accidents 
meurred In France 


A XXW 1XOLUH TIXPUtXI 

One of our Illustrations shows the new triplane of 
Mr A V Roe Mr Roe Is one of the moat persistent 
English experimenters He has been working s long 
time and baa Anally developed a successful machine 
Hie triplane Is really a Langley type machine in trip¬ 
licate alnee It has three superposed surfaces forming 
• toil and attached like the forward Diene* to a tri 
angular body Tbe motor la mounted In the body at 
the front end of the machine and drives a three 




btadad yropeBer mounted spots its eruaaatelt Um 
aviator aRt is Um body about half way bstwasa tbs 
main planes and tha. following planes or talL Tha 
machine is mounted upon two wheels at tha treat and 
a skid at the rear It la It feet long and tha planes 
have a spread of 80 fast and 880 square feet of sup¬ 
porting auitaoe They are net at aa angle of live da- 
greea The forward planes are 80 feet by I feet 7 
Inches while the nay planes are 10 feet by 1 feet 7 
Inches in alas The total weight of the machine 


creased Tbe body is made of deal wood it Is cov 
end with cotton oU paper backed with moslln The 
machine Is steered up and down by changing the la 
eUnatlon ot the main planes which are pivoted so they 
can be turned There la a vertical rudder at the rear 
The machine la steered by working this rudder and 
at tbe same time twisting the rear edges of the main 
planes 

Mr Roe has dona moat of hla experimenting at 
Wembley Park and reoently tbe grounds have been 
enlarged there so ai to give blm more room He 
has made a considerable number of short flights In 
• straight line sod bU machine li remarkable for its 
low power light weight and email spread 


Two of the photographs reproduced on this page 
give a very good Idea of the costumes worn by French 
aviators and of the dnsa soon to be adopted In France 
by the lady operators or aviatresses Tbe costumes 
used by the men ronslet of overall* and Jumper and 
a tight nttlpg ahull iai ompletely rovering the head 
The costume being used by the lady optratora con 
slate of a loose blouse and long bloomers extending to 
tbe tops of the shoes A sknll rap similar to that used 
by tbe men U also worn At the present time but 
two ladles have made flights ny themselves In aero¬ 
planes In France These are the Raroneaa de la Roohe 
who operates a Volaln biplane and who recently met 
with en airidint by running Into e tree and Mile 
Marvingt who te the first woman In the world to have 
flown a monoplane She has made several successful 
flights with a Hanrlot machine A number of other 
ladles are learning however and several aviation 
ilubs have boon formed for women One of the moat 
recently organised of these was formed it Los An 
grips ( el 

Another Interesting ilrture at the bottom of this 
I age sbowa a novel training machine for areustomlng 
aviators to a monoplane of the Santo* Dumont type 
This machine oonelete of a subetahtlal triangular body 
mounted upon three wheels and terminating In a tall 
baring movable vertical and horizontal surfaces by 
whli h the nnu hlne la its* red to right and left whan 
running along on the ground or by which the tall la 
made to rlso a short distance In the air The two 
bottom members or the triangular frame are extended 
forward and meit above a small wheel live or alx feet 
ahead of the main wheels so that If the mat bine tt| ■ 
forward when tbe tall rim* the front wheel keeps tt 
from lining too far A four-eyllnder water-cooled 
motor of 40 boree-poeor Is mounted upon a U shaped 
frame and parties ' propeller In front on Its trank 
■haft Tbe would be aviator sits In a small seat be¬ 
low the motor with tbt control levers convenient!! at 
hand Tbe machine Is fitted with Urge wire wheeU 
fitted with Urge diameter tnoumat o tires With this 
machine a beginner tan travtl at very fast speed over 
the ground and accustom himself to tbe (leering side 
ways and up and down of a monoplane Tbe machine 
should serve a useful purpose In training aviators who 
Intend to fly this type of aeroplane 
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aad win to tteae asrietoly affvt It. guard a«MM 
Ths continuously mates tel Ms av h tgr » such s mb 8 m tovssrtor tea to t ra du te a anal *► 

maaaa a novelty to our nauton.* XU teadlag prfacl vies whtoh nay ha beat dassr ft ad aa a aafsty wffto 

pie* arc embodied la the band leva now la common to the oeU na la a highly exh au st ed vacuum tat*, 

use. Although effective for sawlug lumber band raws D which is alao placed between the aeoeadary 

an Incapable of cross out sawing on larae tree* In nal* and which la In parallel with the pen M 

the forest because the band necessarily runs In two Mb eric bufer" or vacuum tube acta ae a ballai 

planes For the purpose of overcoming this objection upon the oofl, and anyreaietaace which may be i 

Mr R U Muir baa perfected a new style of endless to the panage of the electric current through t] 


tratlon The motor Is carried on n ehld which skid 
la moved along on ware whenever a new cut Is to be 


| The pen la about the same length aa the ordinary 
fountain pen and its barrel contain* a mercury break 
The connection with the coll Is effected by a abort 


i extensive trials with the length of flexible wire carried o 


w In the vast redwood belts of Mendocino and Hum 


f the mercury break contained In the barrel 


boldt Counties In California with remarkable success the primary circuit Is never closed until the pen la 

The most Important advantage of hla construction Is held In the normal writing position Even then the 

that of the speed One of hie large saws It la aa current cannot flow to the point of the pea because 

sorted wm rut through a tree having a diameter of the cone shaped extremity carrying the metallic writ 

some live to seven feet In leee than ton minutes By tng point Is separated from the barrel oonnectlon by 

the old end alow hand process this same work would means of a spring piston It la only when the pen 

consume an hour and a half with two mon wielding point Is pressed upon the paper wherein the metallic 


u umuo riRTounxe m 


to time to evolve an eleclrlial system of securing an in this case the metallic point Is replaced by a email 
Indelible writing r cord which la com 

Plate proof agalnrt both forgery and fraud - 

such devices have proved commercially Im 
practicable A Perse* Inventor however 
Or Dlnahah P Ohadlalt has evolved a 
simple apparatus which Is very efficient It 
is called the antiforge pen which as Its 
name implies Is to render forgery Impos¬ 
sible The writing ta made up of a earlea 
of perforations burned In the paper The 
apparel uo comprises a small box with a 
■loping lid measuring about 20 Inobes long 
by same 16 Inches wide The whole of the 
electrical equipment la carried within the 
box or desk tbe lid of which la glased 
and tarries at ta upper end a sheot of 
aluminium The pen Itself Is of the ordinary 
stylographli type 

Tbe requisite current Is drawn from a 

small r ampere storage battery as shown - 

at A In one of the Illustration* The bat yg, ‘desk” epee, showing the The fr TBrtTT Ml 
tery la connected up in the usual manner *41 ul msnssnrim I 

to an Induction coll B to which Is fitted 

a email high-speed trembler capable of ad AM HMTHO FXXT0XAT1M 1X9 

Juatmeut by a thumbscrew on the outside 

of the desk Between the secondary terminals of length of graphite—that taken from an on! 
the coll a email cylindrical condenser 0 hi placed la pencil acts excellently Than la Writing c 


The ‘desk" spew, sh o wing tl 
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length of graphite—that taken from an ordinary It 


In an electric syatc m of writing care matt be taken vlata tbe neoeaalty of bolding tbe paper ta the light 

to prevent the Inside of such letters aa o <f r and 10 to tee If the perioral tag la being spotefitly effected, 

forth from dropping out which would reeult If tbe there la a small mstallte fltamest tamp and reflector 

outline were continuous This possibility la obviated filled Inside tbe deek and by pushing a button cat the 

by moan* of tbe trend ler coll which makes the cw left hand side tbe writer can rarartate the riaaKs by 

rent tepidly Intermittent At tbe same time however examining tbe writing In tbe light txaansrtttod through 

■curb rapidly sncrocdlni. weaves of electrical energy tbe glass desk ltd 

rising up to 10 000 volts Instantly followed by a drop By this method of writing K la tapotslbfc ta prtouc* 
to aero, Impose a severe strain upon tbe Induction ooll, two 1 Ignat area eastiy altos, am U writm Jp m 
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etberic buffer" or vacuum tube acta as a ballast load 
upon tbe ooll, and any* resistance which may be offend 
to tbe patosgs of the alaotrie current through the pea 


theae m tepfehtefc qraUa. 
m operator ca * »o t am prsdnos a> and 
odhlsowabande HriTH. t»pogb«aekleabeotetsiy#r 
not nip peeaHartty te a distinct advantage wltea 
R Is required to alga a ante of sheet* of g dm 
■lent, a bond aid Ha duplicate, a wtfl and tta «py. 
few Instead of signing qtch eheet separately tbq papers 
an simply superimposed and tbe top sheet q rttt ea 
epos Tbe currsat wiB ban tta way tkroagb tbe 
whole mass of papers eo that the signature K written 
simultaneously on each and In perfect duplication. 
Oonesquently It la absolutely Impossible fraudulently 
to withdraw one sheet and tneert another wftit a 
signature, for ft la only a matter of counting the ten 
ber of dote or perforation marks In the stgaatara aa 
each eheet, and that which differs tram the net Is 
obviously spuri o us As puny as eight sheets can ha 
perforated by the pcs at a time 


the Idle side of the saw follows tbe saw-cut through writing tbe operator (Imply proems tbe pea print 

the log the frame being sufficiently stiff and rigid against the desk, and tbe resultant glow la tbe vacuum 

to keep the saw la perfect Hue 
The frame la question 1 ie made of tbta steel with 
grooved edges Projecting brackets 2 and 6 are bolted 4 J Y 1 

to the ends In the brackets guldo wheels t and ♦ / * i V A 

with grooved peripheries are Journaled Tbe bracket lYl C /''/L «\ 

& ban a handle by which the operator controls the //V • *• , . 

saw An endless chain composed of saw links t Is ^ f 

mounted on the guide wheels and runs on ths straight t s - * 1 / Vf 

edges of the frame The guide wheels on tbe frame ft A. } l t 

nerve to keep the chain straight daring operation J 

This frame and the toothed chain constitute an end y! £ 

leas saw whlth runs continuously and which makes a w ‘ 

single saw cut In the plans of Its motion The saw [yty 

moreover Is adapted to all kinds and style# of sawing y a J. F) ** 

for which «Ithcr circular saws hand saws or meohan / \ T 1 1 V 

bally driven re Iprocatlng eawe can bo used and for 
which hand saws are ordinarily omployod the two 
bandied croas rut saw being a familiar example w 

The chain saw Is driven by a gasoline or electric ,{ wr iti-«g vflth tbe thiptllu pen. 

motor thn Inner guide wheel being geared up with 

the motor shaft aa Indicated In our front page Ulus- itubo Indicates that the apparatus Is working sOelently 


the saw One of tbe machine saws will at-rompllih as pxtremlty Is pushed Inward against the mercury that 

muih as from 211 to M expert lawyers a wonderful (he current can flow to the pen point 

saving In time and expense when It Is i onsldered that To use the pen the sheet of paper la laid upon the 
only two or three men are needed to operate a ma aluminium pad which on Its under side la connected 
chine The snwe ran be run horlionlally vertically to the secondary terminal of the Induction coll by 

or on an Incline Trees utn be sawed within a few means of a flat spring When the point Is pressed 

Inches of the ground—a greet saving thus being ef hard against the paper and the electrical circuit 1* 

footed In stump waste In felling trees of Immense completed the resultant spark burns Its way directly 

■tee by the slow chopping methods hundreds of feet through thn paper leaving behind a distinct perfora 
of valuable timber are lost by chip page because It tlon The sire of the hole thus produced can be varied 

la often necessary to cut up aa high as eight feet desired from s largo coarse perforation to a small 
above the level of the stump The mechanical saw almost Invisible pin prick by the adjustment of a 

described avoids much of this waste rheostat the knob of which projects from the left hand 

-w<eiei-- side of the desk 

AM liwrruo riRVOXATIXe MX with the metallic point only the perforated outline 

ST vis svut.hh ueron *«t nr ms smswroic snwus of the writing Is produced bnt It may be desired to 

Though various efforts have been made from time secure a legible distinct surface Inscription as well 



To provide tor tin welfare gad comfort of tha 
otra and enlisted maa of tha navy during thn fiscal 
year of 1X11 It la going to ooat ttede Baa Jnri 96767,- 
477 Of this amount over MOO©000 win ha spot to 
buy food for tha 46 498 sails ted nun. Ths Navy De¬ 
partment figures that It cote the government |19l a 
year to feed each man, or Just $8 a month Tbs pay¬ 
roll of the enlisted man In tha navy during mi will 
aggregate neatly fit 000.000 This sum wffl taka 
care of 417*S In tha general sendee 464 men In the 
Insular foroe and 1166 prisoners under sentanra by 
court martial 

About one-fourth of the men serving In the navy to¬ 
day have re-enlisted Of the 43 >88 allowed by law 
11 681 men are estimated as under reenUstment and 
entitled to participate la the allowances for man 
Ustmeat sad continuous service These figures do not 
taka lata consideration the 8 000 or more appre ntic e s . 
Bate on the men In the service In June test the 
average pay of the enlisted men was 666 76 a month. 

The perquisites allowed officers in the navy will ag¬ 
gregate nearly three-quarter* of a million dollars in 
1911 Of Ibis amount 6144 449 will be spent in prorid 
lng heat and light The heaviest ooat In the allow 
anoe granted the naval often la addition to their 
pay le la the matter of quartan for thorn who can 
not be accommodated In building* or house* main¬ 
tained by the government The commutation of quar¬ 
tan will aggregate 1435 780 while the commutation of 
rations figured at 30 oents a day will reach a total 
of 1166 466 

Aa leetrtc neat Operated by aa Ate Tirttas. 

Near Hamburg Germany Is a small alectrk estab¬ 
lishment concerning which the following Intonating 
details have been published The Installation oocn- 
Priaaa 400 Incandeeoent temp* and five alaotrio motors, 
which drive a thrashing machine a hay ontter a 
cream separator and two pnmpa. The total 
capacity b 40 kilowatts. Ths Hercules tur 
bint has n wheel 40 feet In diameter 
mounted on top of n steel tower about 100 
feet high The apparatus begins to work 
as soon as ths wind attains a velocity of 10 
or II fast per 1 rcond In this ngtoa a wind 
of this tarot can be counted on tor 10 boura 
a day on the average With a wind of H 
feet par aeoond (he power developed It M 
hone-power or £6 kilowatts. The Install* 
tlon also Includes storage batteries and a 
gasoline motor tor use in calms. Tbs tu¬ 
bing operates so satisfactorily that tt wb 
unnecessary to use the g a so ti ns motor dur¬ 
ing a period of 90 oonaeooOv* days. Tfcs 
■tongs battery of 60 slemste, has * total 
rapacity of 496 aspen haute, and tend*bs* 
■ cumrit of 161 akuwraa tor three bpUu 
Tbe first efist ef tbs aftaWahmsht, to** 
■uttoff to* the gastttee motorf ms shout IMQO, 
white the stoat wfcfch h raptete and whldh 
was operated euttnfr tf a liasltoa potto, 
0*0* mow (to the Otet hand.'(***- 

MAX oust ef g ptettRB to tta dteeMs ptet 
is only tl 106. wldte Oft* to tbe «M ! -, ?>« 

.atetep . . . ' ^ 

Tbs work to rri i fldteff tie steotrie sops to top J*fc 
Tort osMtei Uhtei «stor * North White Mate m 

cas^xeiamgs 

temporary ttototefpi at 

steriris tetupiy to. Wilrf M! 
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tt mr WrtWPBdmt jft 0* MM ot Noranbsr 17th 
VCR «MT tel* Mtevfa* saw *• Win plainly son 
ttalttfe teteoooftte to gst U site of I oat of 115 ao 
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Of a 

a this vtotelty of an autobost 
to my 


haratere, A number of roar* ipliu reading a 
chocrlptioo of a powder tutor? and om of too means 
sited to minimise danger was In toe construction of 
wagaliw la ardor to localise the effect of explo 
Mata, tbe warehouse! and eome of tba faotorlae were 
bunt on too edge of a river The five aide* not abut¬ 
ting act the river ware mad# extraordinarily atrong 
wbfle tba side fronting and open tog on the river waa 
made oorrespocdtngly weak. As forces seek the ave¬ 
nue of least reststaboe the hooass so constructed ware 
analaaoaa to a gun barrel the exploelou waa localised 
ahd Its foroe expended more or Ms harmleeely over 
too face Of the stream How easy toes to see a gaso¬ 
line exploded rendered innocuous to the occupant* of 
a motor vehicle Bhnply by making toe reservoir 
ahalagoua to a gun barrel Constructing the bark and 
banal of too gasoline reservoir in cylindrical form of 
bollar plate aay H Inch thlok the rear end pointing 
to too clear, toward tba rear of tbe veblrle Tbe ex 
plopion toon to similar to that of a rifle or shotgun 
and Is directed harmlessly away from the occupant* 
The rear end may have valve aeat bearing and be 
otomped In with a spring to resist ordinary wear 
vibration and erasure bnt yielding harmlessly to 
explosive foroe Tbue an explosion of gaaolins In tbe 
reservoir need cost no more than a recharge of that 
volatile spirit, and the labor of roc lamping the rear 
ead O OC McMahis 

Houston Tex 



To too Editor of too ik merino Amobtan 
W e all know that the middle and west, 
of tola oountry are laid out In mile-square sections 
which can be continuously bisected to form home¬ 
steads of 160 acres and then smaller lots whose slss 
and location can be briefly and accurately described 
The last whole number that we reach by subdivision 
to tote manner to feet te 166 and tola would form 
too aides of a square whose am would bo 100 square 
rods. 

Continuing the bisection of this 185 feet through 


To too Editor of toe 8 

Every mark s m a n te familiar with toe effect of rate 
ing or towering the rear sight on hte rills Perhaps 
not so commonly umUratood Is the effect of raising or 
towering both front and rear sights simultaneously 

On point-blank range too target front and rear 
sights lie to tbe same straight line when the gun te 
correctly pointed The trajectory of tbe bullet te a 
curve Intersecting tote straight line In two points 
one of which 1a the rater of the target It therefore 
follows that If a rifle te correctly sighted for one 
range there Is another range for which It lu equally 
rorrert and It 1s the purpose of this article to show 
how these two points may he located at will by oor 
redly arranging tbe elevation of both front and rear 
sights 

The most accurate shooting Is done with 0 H-oallber 
rifles at ranges of from 15 to 60 yards and when once 
tbe sights are correctly set for one range no marks 
man likes to change them It may therefore be of 
Interest to know bow they may be aet for correct work 
at two ranges which may be a considerable distance 
apart 

The path of a projectile in cocao la a parabola and 
sine* air resistance may be neglected for very short 
ranges and low velocities toe parabola equation will 
be correct enough for our purposes The equation U 


V te the distance from the Una of sights to tho center 
of the gun barrel t tbe range g the acceleration 
of gravitation and o the angle between the line or 
sights and tbe center line of the gun barrel The n 
latlon of those quantities Is all shown tn exaggerated 
detail In the diagram 


81m e the angle u will I o quite small foi short ranges 
we may replace con o with unity which 1a | radically 
Its equivalent thus simplifying the equation This 

gives us 


length of SO 0876 Inches which approximate# to toe 
U B military atop by 0 0616 Inch an amount Inappre¬ 
ciable to actual measurement fay pacing Now tote 
length of pace te that of the standard axe helve meaa- 
nrod fraa tho Inside of too bit to the end of the hu 
die. K te the length of tho average human arm and 
Msnlada one Of the Booth American vara of SI or 14 
lncfaae which also probably had Its origin to the 
length at a pane. Bring squared ft win divide evenly 
at comae toto any of the above-mentioned divisions 
at htod and the periphery of such square te 14 loch 
teak than that Of toe standard wagon bed of the mid 
die wont, which te coming more Into use as a meaa- 
xre at capacity If we make a cubs of this 4 
the co nte nts of four such, cubes wo* 
tea rides of aoeh wagon bod 1/10 
would require 
Qua drift cube, ««yi 
date <*we tent ot rater more than tha one-half tea of 

| 3 t tCto^* *** wmm iMd * tRe onw ° n * ur 


y = » tan a —101 — 

V 

Taking date from e Wlncheetoi 0 22 rifle equiued 
with globe sights and sighted for 7f feet we. have 
y tm 6/10 Inch = 0 0408 feet v = 1 000 foU per u 
Ifllsf 

Thus 0 0468 =tUnii- - 

1000* 
b o 

he form 2"-|--=0 In wbl h the 


product of the roots equate toe third term we have 

/If 00* \ loot* 



Galling toe roots m and *„ * a 


# 75foot 76s,aa-00408 «, = 3»foot 

101 

Than when on* range te 76 feet toe other 1s 36 feet 
qfMoh te too oloao to he of any use We see also that 
the TVfoot range b on too tolling plds of the < urvs 
so tent a Utile greater dlstanoe will land toe bullet 
bttow the mark. 

To bring r, on tbe farther side of s ( tt te evidently 
noossmry that y must be Increased or tn other words 
both too front and rear sights of too rifle must be ele¬ 
vated 

Wa will now And the value of y so that tbe gun will 
■hoot correctly at both 7 r and 160 foot Aa before 

/1W i xooo* 
W.-f^tonoj.^-g- 0 <81 

Taking too product of toe roots equal to the third 

term 76 1M »■ — v y = 0 111 toot as 117 Inches 
111 

Itai by Pitting toe front right 117 inches above the 
oenter of the bon and elevating toe rear right tin 
tea-«nn shoots Correctly at 76 feet tt will be found 
aw tendrt Oft 150 te* Moreover ft may be shown 
m ** mm tetwasn 75 and 180 feet will tho error 
ho tooro tta A4 toottes Tbe eagle of elevation of tbe 


sights may ateo ha determined from tho equation bat 
ft te much easier to gal tote angle right by mesas of 
trial shot*, ao It te vary small and difficult to meas¬ 
ure its determination te as follows (n equation (I) 
tho sum <ft tha root* squab the coefficient of r with its 
1000 

rigs changed Thus 76 4- irOcaMs —-tana 

lot 

tan a a 0 00801 a an to min. *7 sec 
Of conns all tha above reeults are baaed on tha 
assumption that toe voloolty te 1 000 feet per eecond 
which la about correct for a 0 2 ehort tart rid go Be¬ 
low 1a gtven a table In which the values of y are 
worked out for other velocities and ranges 
Air reals lanes which causes tho projectile to depart 
from a parabolic path will have the general effect of 
causing toe tabular values of y to be too low but tola 
effect 1s not very noticeable for the ehort ranges and 
low veloe ltles whti h are common In 0 22 i allbor marks 


The results are not Intended to ai ply to high power 
rifle* and long ranges although tho departure of toe 
projectile from a parabolic path doea not alter the 
foot that any rifle may be oorreetly sighted for any 
two ranges within Ita limit 



The i-l«we or Ike Pit-way 

After r ferrlng to the original work of Profs Lang 
ey and Retry and describing accurately their methods 
of Investigation Dr H 1 Ives and W W (oblents 
draw fre m tl elr wu Investigations the following vary 
Interesting milual u as to the relative efficiencies 


The ffl len y ot the light of tho carbon fllaraent 
lamp la 0 4J per cant In other words of all the energy 
01 a nied only 0 41 per r nt te Lonvurtcd lnt light 
The | ungsten lamp ban au effl I n y of ] 3 per cent 
and the mere iry ar 3 8 | er rent The efficiency of 
tl e light or the flrefl) te Ml per ent Making the 
comparison In anothei torn the arbon filament lamp 
has an effl lomy of «3 watts per mean hemispherical 
candle the t mgste i Ian | If per candle and the 
metallic an- or watt ptr candle In comparison 
with thee th fliefly baa an efficiency of 0 03 watte 
per candle 

The 4 ■ renal aeppleasewt 

The cunonl Butlemfkt No l "77 opens with an 
Interesting article by tbu English cor tea pendent of 
the SrixMim Amksi an on the Madras Harbor Works 
which Include a north breakwa er arm 1 nOO feet long 
to prourt a new entiance E A Allcut writes on pro¬ 
ducer gun for engine fuel While means of Illumination 
have bean developing and the organised systems of dis¬ 
tribution have remitted throughout toe community 
there baa been another and very different development 
going on via tbe growth of a branch of ton science of 
optics which deals with the measurements of luminous 
values and which has been embodied In what 1s now 
called Illuminating engineering Dr A D Rockwell 
writes on tbe Incandescent and arc light In inedlcln 
Cartagena de Indies as It v aa tc rmed by the, an 
ctent governments and nor aioken f tn lotombla as 
The. Heroic City has mere r the tingle and melo¬ 
dramatic In her history than any other town on the 
western continent Tbe story of this community 1s 
told by Isaac A Manning Tbe year 1909 marked the 
three hundredth annlveieary of the Invention of th 
telescope too occasion te fittingly described by Pi of 
J L E Dreyer in xn excellent article on the history 
or toe Invention of the telescope Mr ( barles Rich 
ards Dodge contributes a i er 1 I on forest destruc 
tlon by insects t r**j foreat tires 

Tbe Rattle River Vtedu t of the Grand Trunk 
Pacific Railway 67r% miles west of Winnipeg com 
pleted In December 1908 1s a steel plate girder vladuc t 
3 272 foet long between abutmonta and 1R4 feet high 
from base of rail to low rater or about 139 foet aver 
age height above ground It comi rises a HO foot 
deck truss span creasing the main part of the rivet 
channel one 70-foot plau girder span and fifty one 50- 
foot plate girder spans retting on twontvslx steel 
towers Thus the tower sprits are ot oqual length with 
toe Intermediate spawn!! e 60 feet The substructure 
Is of concrete tbs two mer piers and most of too tend 
footings befog founded on pitas 
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THE NEW NAVAL HARBOR AT $ 0 V E R 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


The harbor facilities of the British Admiralty hare 
bean greatly extended by the recent completion of the 
new and nxtenelve works at Dover at a coat of some renlant headland or other natural b 

1*0 000 000 Dover Is a point of considerable etrategl advantage could be taken so that to 


concentrated or at area of «10 scree, by the onaffirnalim of a protects* 

i no ooa ana oa the aaatant side of the alight bay prc)ectis* 

of which tMt fact Into the sea the redamaUon of S100 feet of 
: the port foreshore at the base of the cliff* the eztaaaloa of the 



Ventral view ef the harbor (ram (he east 


cal Importance and the necessity of mnn refuge for into a harbor of refuge easily accessible In all weath existing Admiralty pier used by the vexaela engaged 

war vessels In Its vicinity wai advocated some hun ers and which would be ompletely safe necenltated In the cruse channel traffic with France and an Island 

drwda of yearn ago l nfortunately however iu geo- elaborate development work* breakwater between the two ext remittee of the land 

graphical situation to eu h that It to exposed to all ft was In 1895 that the government decided to ion arms 4 XU feet In length The general design of the 

Sena between extreme oast and extreme west the vert the port Into s national harbor with ■ low water works may bo gathered from tbe amompanylng plan 
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In* The subaqueous work 

ot dirln« bell* Moat of these had. an Internal meas¬ 
urement of 17% feat hr 10 feat and OH feet headroom 
with a weight of Sfl tone when out of water and about 
6 tom when submerged. They were fitted with tele¬ 
phonic communication and ware provided with elec 
trie lighting The aea bed w*a Aral cleared by mean* 
ot the grab excavator* to within about 13 Incbea of 
tbo requisite level Then the diving bell descended 
and the men within tompleUd the work and excavated 
tc about 3 feet below the level for the foundation* of 
the superatruc lure Owing to the sevc rily of the scour 
and tidal action the root of the breakwater on It* outer 
lace la {rotcctod by a miaou ry apron about 2fi faet In 
aldtb built up of concrete block* ranging from 9 to 
14 tona In weight and 1 feet 6 lm kb* deep The bed 
ror the apron waa excavated to a depth of 1 feet by 
dlvera From foundation level up to low water the 
blorke are b coded together by varying the length of 
the blocks and are doweled In the vertical Joint* with 
4 to 1 concrete aauiage dowels of circular section 
Above low w»tor the course* are bedded and fronted 
In 3 to 1 cement mortar while the outside blocks above 
this point arc faced with granite the etones being well 
bonded Into the corn rein matrix 
The reclaimed area lie* at the foot of (ho cliffs and 
baa a length of 2 300 fee t by a maximum width of 380 
feet the epace being some 23 acres On this expanse 
It la Intended to erect the various buildings required 
(or repairs stores and so forth as well aa two pro¬ 
tected reservoirs for the storage of gasoline for sub¬ 
marine* a station and depot for which la to be estab¬ 
lished her The eastern arm prelects seaward from 
the eastern extremity of this reclaimed area In a south 
erly direction for < 942 feet The construe tlon of this 
southern breakwater waa among the most difficult or 
the whole under 


exposed poeltlon and 
the great depth of 
water The average 
depth on this section 
of the foundations be 
low low spring tides 
was about 47 feet the 


Scientific American 

accomplished by meaas blocks wen lifted go as to bo gripped by the O o H at fr 

had. an internal mesa- cranes and tboa roost On another oecealan a VHMl 

entering tbt hnrttfr Mod tha timber atafteg- 



consequence of tha exposed character of the poottion, 
the fall (one of the southwesterly and easterly storms 
waa experienced the waves sweeping over the worta. 
Owing to the elaborate precaution* adopted however 
no valuable plant waa lost though at times the heavy 
staging showed striking evidences of the battering by 
wind and wav* It may be mentioned that the qaan 
tlty of water required during an ordinary spring tide 
and which flow* through the two entrances Is 17000 


. -. m tfaw fan 

Men tastaped us th* vfcta*y and appear to h# 4o*M 


The furnace and boiler illustrated In the 
lug engravings paeaes* many decidedly novel fea¬ 
tures which neverthelee* have proved efficient In prac¬ 
tice, Th* grate of the furnace (a euived up at each 
ride of the boiler so that the forwsrd part of the 
holler Is half submerged Id the fuul which comes In 
direct contact with the boiler shell The fire burn* 
Its wsy up through the coal which as It Is consumed 
feed* downward from opposite sides of the boiler 
while there is a downward draft through the coal 
which carries the gases to the bottom of the furnace 
and here they combine with air that passes through 
admissions at each side of the ash pit and flows be 
tween the grate ban up through the Incandescent 
fuel The burning Rases then flow through a nar 
row neck Into a corrugated flue of largo diameter 
which oonducts them to the rear end or the holler 
after which they pasa through the boiler tubes to the 


At the Meant Oougraee of Osman ******* *9 
Frankfort m the Mate, Dr W von Oeehalhasuenr 
preliminary oommu ate* tlon on the P#- 
salts of experiments made In conjunction with the 


■bow the damp- 
paattk* or ordinary ml gas la vortical retorts to 
yield la normal operetta a balloon gas of a eperitt* 
weight of about OM no that about one kQogrtafea 
would be the lifting power of one outdo meter *o- 
cording to the Btatote* and Bagulatlons of tha later- 
national Association of Aeronauts the buoyancy of 
one cubic meter of street gaa has so tor been cal¬ 
culated at 0 700 kilogramme and that of hydrogen 
gaa at 1000 kilogramme It la true that to ocbmo- 
Uoq with osrtotn hydrogen plants a gns of a Ufttog 
power of 1156 kuoinmine la said to have boon ob¬ 
tained and that the oriels] figure of 0 TOO kilogramme 
would be too low for a number of gas work* our- 
responding to too great a apedOo gravity via. 0*4 
During th* Gordon Bennett ascents at Berlin a gaa of 


of the official International figures above stated tha 
lifting power of the new balloon gaa would boar a 
ratio or 1000A 060 to the lifting power of hydrogen 
This would mean that k balloon of a capacity of 1000 
cubic meter* would be able to lift 900 kUcwmmmes 
more than a ballon* 
of the same capacity 
SI lad with coal gas, or 
rioa the ala* of a bal 
loon with tbo same 
lifting power mold bs 
reduced by 30 par 


68 tost Work waa 
commenced In An 
gust 1904 and by De 
cember of the same 
year 480 feet of faun 
datlons waa complit 
ad and the masonry 
brought up to the 
level of low water 
When the extension 
on the western pier 
had been completed 
and the plant there 
used was transferred 
to the Island section 



at a much higher 
pressure 2 000 feet of 
foundations being 

completed In a year while In two months alone 114 
block* were set In poeltlon 
The width of the structures at foundation level 
ranges between 62 and (7 feet In the case of the east 
era arm the width at deck level Is 47% feet while that 
of the southern breakwater Is 40 feet and the Adml 
ralty pier extension 46 feet In all case* the height 
of the deck level above high water spring tldee la the 
same via 10 feet 

The oxtenelon of the existing Admiralty pUr was 
commenced In August 1399 This arm waa to be dou 
bled In length that la to 4 000 feet and In this case 
owing to the existence of a revolving gnu turret oo the 
old pier head which It was decided to retain the pier 
had to be widened for a distance of some SBC feet In 
order to permit tie railroad tracks serving the steam 
ship bertha to be laid 

Both the western and eastern piers ate provided 
with a parapet 11 feet and 10 feet wide respectively 
the top of the former being 43% and that >f the latter 
89 feet above low water The deck of the south break 
water however Is quite level tuough similar pro¬ 
vision can here be made if and when desired 
The works hate given employment to from 1 BOO to 
1 800 men and consld ring It* character the accident* 
and fatalities have been Insignificant No deaths or 
permanent Injuries were recorded in connection with 
working In compressed afr either In the diving bells 
or diving draaaes During construction several sxett 
tag Incidents occurred While the a 

> the liner ‘Deutschland ran 
* stem and removing a 
Aa a remit several blocks had to 
net To carry out this work aa In 
geatoug hydraulic ram waa (specially evolved compels 
tag a horisontol cylinder haring vertical rem* capable 
*t axsritaf a lift of 190 toad by mekniLof which tbs 


Front elevation and longitudinal section shewing tbs cured grate sad lab 
A I0TXL Mlltt An 7DUIA0X OOIITXUQTIOX 


stack Groat care 1* taken to proportion the stark to 
the surface aiea of the tube* and flue so that the 
highly heated gases will pass slowly through th* 
boiler and dollver the maximum number ot heat 
units for the generation of steam The side grates 
of the furnace are provided with rocking bars which 
may be cpsrmtsd Individually but they are prefer 
ably connected lo a single shaft as shown in the II 
lustration by which they may be operated all at 
ones either by hand or mechanically to ehake the coal 
downward toward the bottom of tha grate The lower- 
moat part of the grate Is provided with a section which 
may be reciprocated lengthwise when shaking down 
the lire Ordinarily the fuel tends to feed Itself 
down the side grates and It is merely neoe—ary to 
supply It with sufficient coal at the top The fuel 
U thoroughly dried as it pragmae* downward so that 
there is little chance for th* production ot tmok* 
demits the tort that the Inner wall of tbs fnraacs 
water cooled boflar shell Mogt of tbs 
to the furnace enters the side admis¬ 
sions of the aah pit which are provided with 
to regulate the in take of air 
I* the spring of 1907 one of tbase halUr* 
stalled In a factory at Dover N J 
of two hollers of 60 and 90 

Tha new holler on the usual rating of grata ana to tbs 


tori it was found_ 

98 6 horse-power FormsrlV a stack 1M tori Mgtr w*s 
required but with a new bollsr tbs stock wta re- 
duped to one extending but 35 feet shot* ft* boiler 
Tba boiler was l fleet to d taw riwr gad 11% tori tag. 
coataintag 84 Vtoeb trim Tbs Met of ta* arita 
Jae waa 9 Inch* wM* en«6l tacks* V*ft vkOa <* 
fins was 97 lachsp 1r 

This Mar hag tom to os* groriarib Avar atom 


i details ef the boiler. nor any' pther heavy 

hydroearbofi capable 
of itUoklAf t 
loon cover Th*\| 

roUeal fact that ooal gaa Is daoomposed by gnat 
which is underlying tha proeeaa has long been t 

and seems to have been Drat discovered by 1_ 

about forty years ago However the dimenit ist M 
experienced in utilising this reaction for 0* prodne 
tlon of a light gas on an Industrial stole proved far 
greater than had been supposed The most Important 
point waa to produce this gas during the ordinary op¬ 
eration of the gaa work* and In the —me retorts in 
which the ordinary ooal gaa 1* generated Tba to 
ventor therefore need the vertical retort* of th* Dae- 
—u gas works He Is now engagi 
Intended lo ascertain whether the pi 


annual report ot ltajor Jay J Harrow, of th* United 
Btstee Com of Kagtoeer* Th* aqoeduot eroma* pfl 
vtneys on 4 bridge* and It amb^qklMto txritototag 
culvert*. The only alga* of deterioration were tori, 
it is reported to taltaat portion* ot thg eeMrit 
Where a small qaatttty of rook tori tailed boa tag 
roof and rid* wall*. It wts acted That the'Wtar d» 



toMebtot hag toSnSrifigtajpi 

of tori, ot rn 
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OF SCIENCE. AND INVENTION 


A «** mtoltefi «c -mrnimt pmu »ko in u- 
t rai a oMF. teJtcrfd, «r otharwtoe incapacitated ta being 
sto# kr fee Nmt To* Krt Department Ordinarily 
tts a poo n se to ws aua to turned taco downward and 
tfcdfi tUM w* vm Uo kaeaa after which ha to placed 
actoga tta Inmans shoulder Tbe new method ooa 
atoto ef throwing the burden acraaa the back ow both 
ItoaaMtoto teatead of oae aa heretofore The right 
thigh and right upper arm of the man that la being 
carried are gripped between the firemans arma and 
body atom to the annpita Thla leaves the fireman a 
fetoaraa and both toga free Formerly the fireman had 
the UM of hot one hand and am making H a dll 
ttaolt matter to carry a victim down a acailng ladder 
With the new mothod the weight of the harden U 
supported In a poalUan whore a maximum load can 
be carried with minimum exertion The one that la 
nomad la firmly locked on the fireman a shoulders by 
the powerful auoelaa of the shoulders and upper 
anna. With both forearme and banda freo the fire¬ 
man can carry a harden down a vertical ladder 
without danger of falling and can oven elide down 
the ladder after a Utile pmttoo To Dr Charlie H 
Duncan whoee work at one of the emergency hoepltala 
of thte city haa brought him Into contact with firemen 
and othera Injured at fine the New fork Fire Depart 


1 It take yon to make themf I In 


In the weet end of London Thla ambulance U the 
pr op erty of the Animate Hoapltal and te need for 
conveying doga te and fra It noembtee n Noah • 


A TAOVfK OLBAKXh 101 CUAXXM ITUBTg. 

The war agalnet dost which te now eo sunn usefully 
waged In houaeo by meana of vacuum cleaning rua 
chtnee abould undoubtedly be extended to la lude 
•tract cleaning It te Juet aa Important to keep the 
duet down when eweeplng at recta and more ao because 
atreet duet te alwaya heavily laden with dlaeaac genua 
which are a constant menace to paaecreby and par 
tlculany to the atreet iweepcri A me blue haa just 
barn perfected whl h works aouewhat on be irln 
clple of tbe smaller household vac urn cleaner* The 
dirt and refuae of tbe aurface ov r whl h the machine 
travel* te gathered by routing bruel ee and then by 
pneumatic power M aucked or lined Into ondulta 
where tbe heavier part* of the refuae ere extra ted and 
depoelted In cloeed receptacle! The fine dual which 
it haa been impossible for mechanical sweepers as 
heretofore devised to dispose of 1s retried onward In 
closed conduits and we tod down ao that It may be 
tahen off In the form of tilt 

The auction me hanlsin la operated by the engine 




nmT oEAig nmui By aitu 

several year* I have been eoUeUlng specimen* 
art Jackknife whittling Among those who have 
bated specimens te Ur George W Lockwood 
Itldge Conn. About two years ago be supplied 
epeoimene of chain whittling from a broom 
that were far above the ordinary For n time 
trded them aa the beat In existence A little 
I obtained some triple chains from a Phlladel X 

(Xpert that slightly exoelled those by Ur Lock jP 

wboae attention was called to the Philadelphia T /y 
Ur Lockwood determined to go him one bet 
ud tbe results were the two chains and orna • 

tvneata shown herewith These are by far better than 
[bay othera I have been able to obtain Bgch chain 1s 
yttnn a piece of wood of broomstick ahape the cutting 
without break and done with an ordinary Jack 

The ‘aasted hoorglaea aectlona era eepectelly verse one 
and skillfully done The Inner gtames turn clean In i 

la gate or section* Aa will be readily aeon fashioned 

Baba are symmetrically shaped and well finished six hours 


whl h propels the macb ne tl e pow r ( tl < 
being utilized In tbe process of separating a 
Inr the d at 

By actual teats recently made nder tbe 


■OTOl AnVLAJGX VOB DO®*. 

Ark in shape end te drawn by a 1 horsepower 
motor yc e to which It 1a atta bed by meana of m 
Ingenious coupling device which prevents tha ambu 
lance overturning when raveling around comers Tbo 
ambulsn e la mounted on easy springs te fitted with 
pneumatic tires and te well padded Inside In order 
to minimise vibration Being motor drawn It can do 
oog Jo mays expeditiously and ailing animals can 
be conveyed to the hoapltal and treated without delay 

A lom BEID01 OODiTKUOTIOB 

An emergen y bridge onstructlo which appears to 
have o alderable merl was re ently rsl Iblted be 
fore the Brltlel War IA e It onprlaea only three 
different j iecee 111 strated at A A and 0 In the arrom 
punylng skel h The I art A Is tbe rempreaalonal 
m n her and la the only part whl U would have to be 
arrled In at * k Parts fl no d be chopped out of tlm 
her gr w ng In the vl Icily while be tie roda 0 could 
bo for tied on tl e at o or rope r preferably wire Tbe 
onstru tlon of the b ldao will be unders ood by re¬ 
ferring o tbe menbere shown li dotted lines at the 
right hand end or he I ridge A roesbar which runs 
through th teat compressions! members of the bridge 
serve* aa a pivot for two more compressions! m mbera 
that are cen ra y fulcrun ed hereon Whan the two 
orapreisional me bare are swung around aa Indicated 
by the arrows the tie rod te drawn taut and serves to 
take Its share of the load In building ui a bridge of 
thte sort the o ter end o ild be sui ported on a boat or 
lontxm while the engineer* were adding the successive 
pairs of members to the shore end of the bridge until 
a sum lent span was produced to re* h aerms the 
s ream The on at ruction was designed particularly 



for ae In relator Ing a on role arch When used In 
this way tbe ompresslonal bars ould bo placed at 
the utslde and after tbe concrete I ad eet they could 
be removed tor use In building the next arch. 
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This is the Flag Peary Nailed to the 


The most significant trophy of modern times. 
Warmed by the midnight sun and drenched lti 
the fogs and snows of the Arctic, it has waved 
at the apex of the earth, where a day and a 
night are a year, and every direction is south 
No battle flag was ever planted in the enemy’* 
stronghold tfter struggles as severe as those 
u hicn earned this banner to die goal It is the 
Star Spangled symbol of courage and endur* 
ance and faith beyond comparison It is the 
emblem of man’s conquest over every obstacle, 
the triumph of spint over matter 
We have taken this priceless trophy, symbols 
cal of all that is strongest and most enduring m 
American character, and have reproduced it m 
fac-simile m colors on the cover of the February 
number of Hampton’s Magazine Every man, 
woman and child in America should preserve 
this reproduction among their most treasured 
possessions The magazine can be bought, but 
the flag cannot—like all priceless things, it can 
only be given away 

Read Peary's Own Story. Now appearing 
exclusively in Hampton’s Magazine Every 
C* I*. r«, 909 »»-j instalment is complete in itself In the Fcb- 

M a “ ruary number Peary tells about selecting the 

Eskimos for his last expedition, and describes 
their life and their strange customs, what they have meant to him, and what he has meant to them No 
one can understand what it means to discover the North Pole, unless he knows about these strange people 
who helped Peary to find it 

Whoever takes pride in being well-read and well-posted in regard to the world’s progress, should read this 
story of the greatest discovery since that of C olumbus No other magazine feature nas ever aroused such 
widespread interest among thinking people 


HAMPTONS 


“The Best Magazine in America” 

The cost of the editorial and art work and allied executive 
work in each month s issue of HAMPTON S amounts to 
about $25 000 cash entirely in addition to the cost of printing 
paper distribution etc (One feature Peary s Own Story 
to appear in only eight numbers lost over $50 000 alone ) This 
means that you get $25 000 worth of high-class 100% readable 
magazine material for 15 cents or about 1 800 pages of the 
best reading matter in twelve numbers for $1 50 

Scores of Other Great Features and 


15 CENTS February On Sale Now 

HAMPTON S is the nrw type of magazine It gives you 
more than entertainment It tells you news and information 
It goes to the heart of the really big happenings of current 
history—things all live men and women ought to know 
Hundreds of the best fiction writers scores of the worlds 
most eminent men—men who do great things—are being 
paid phenomenal prices by HAMFl ON 8 for their veiy 
best work 

Fiction by World Renowned Writers 


L vely interest ng and nforn at ve art cles on inch 
l*de variety of sublet, ta as Kaiser W 11 e m 1 sych 
Research Itnm grat on Minina the Net.ro I me 
Food Pol t ca Woman a Wo k japan etc etc 
Th ugl tful sketches of the great personal t ea of the 
day w tty and nc a ve d mat a t clea 
AUnl Rebley D Evans on the Panama Canal and 
other subjects of national ntcreat 

Rsa Beach tells us of U billions of dollars worth 
of copper coal gold and othe p operty now owned 
by Uncle Sam in Alaska Win the peaple own it er 

wU the traete (obUe h? 

Charles Edward RueeeD shows clearly and lefln tely 
bow the colossal fort nes of Hunt ngton Ham man 
and oil era were ade out f the Southern Pec fle an 1 
other ra 1 roads 

Other arti les f Inelj mport*nee by Lincoln 
Steffi \ ance rho paon Judaon C Well ver 
Samuel Hopk s Adana Judge Harrs Dickson 
John L Matthews F gene F Lvle Jr General 


Theodora A B ngham Alexander Hnn e Ford Rheta 
Ch lde Doit Thomas E Green and others 
SHORT STORIES—Magnificent fiction every month 
short a tor ea w th a human fulness to them a 
breadth and vital ty stub aa yon w 11 find nowhere 
else 

In February The Consuming Flame a gnat 
tragic love story of tea life written by that master 
narrator of sea stores James B Connolly whom 
Roosevelt chose to be the Kipling of our Navy 

The Eleventh Hour is the next of the famous 
I other Trent Psychological Detective s et t e e 
the newest de* fn detective fiction by Edwin Balmer 
Vox Popull Vox Dene by Casper Dey is n 
humor story of great charm and ingenuity 

Opportun ty by Helen Brooks la a terse aar 
don c tale of a man who did not make good 
Oder atones by data Morris Honors Wllafc 
Sarah Joseph ne Bay lees 


Q - 1 flff-r We want yon to become tequi nted with Hampton s MSgWroe In this a d ver ds mne n t 

npOClIl I vtioa w can g ve you only s h nt of our contents for 1910 We west yop to tend the 
magasine itself and Judge t by its contents Send us 15 cents and we will mag yen the magentas far_ three 
months end and you a photogravure po tra t of Conuneadtr Peary free. AJgr feeding Bum ooph* »e 
believe you will become a permanent buyer 

HAMPTON’S MAGAZINE. 79 WEST 35th S T REE T. NEW TORN 


Every month beat abort stories written by such 
well known men and women as Rex Beech Jack 
London Haim Merton I yon F Hopk neon Smith 
Josephine Daskam Becon Mary R S Andrews 
Gonvernenr Moma O Henry Reginald Wright 
Kauffman Perceval Gibbon Rupert Hughes Mary 
B Wilkins Freeman Georgia W Pangborn RQto 
Parker Butler Arthur Stringer Catalina Pees, Maty 
Heaton Voces Lincoln Coined Myra Kelly Qeotn 
Fitch and Lloyd Oabourse 
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You Buy Ability, Not 


Material, When You 


Purchase Our Coal 

Coal only starts at the furnace. The 
steam it produces runs ypur -factory, mill, 
electric plant The better the coal the 
cheaper the steam. 

Pardee is an economical coal. a 

Its uniform. Uniformly good. It A 

has high steaming ability. It is ex- unuBL 
ceptionally high grade bituminous O 

coal. It all comes from one basin used b 
—in Cambria County, Pa. That’s hirers tl 
why it is always the same. ** 





Pardee is carefully inspected 
and prepared before shipping, 
which guarantees clean, efficient, 
steam-producing coal. This is 
boiler-room economy. 


Ash in Pardee is At the min¬ 
imum. Another point of economy. 

On its merit alone Pardee is 
used by conservative manufac¬ 
turers throughout the country. 

Whether you have a large or 
smfjl plant, it will pay you to look 
into this. Our mechanical en¬ 
gineer is at your disposal—with¬ 
out charge. Particulars supplied 
inquirers concerning 




psai A 

ML 


PARDEE Bituminous GOAL 

PENNSYLVANIA COAL &.COKE COMPANY 


T. H. WATKINS, Norinr 


MAKE 'IP TO S/5 A W! (ft 
AS A W .ICHMAKD-' 
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TATI YXBIUI aair 

W AS It a last ilfupalrlng protoat of Old 
Ocean. win n lie lifted his gtaul hand In 
the blai kneas of thu ulgbt of January 10, 
and iniotc the Lusitania' n blow whlc.li 
(aikud and aplinlcrud her lofty bridge and pilot house, 
76 foil ubuve the sea and rruahed down her forccaatla 
deck and decks beneath, giving them a permanent 
depression of several InchuaT For tlnto was, and not 
■o very long ago, when the si a was tliu undisputed 
master of the ship, and whenever Neptune saw fll to 
open the vials of his wrath and send bis liague- 
long rollers across the drop the proudest ship of 
the day must needs stop at Ills bidding if she did 
not ludeicl turn and tun before the lury of the blast 
Of lata years, man, by virtue of Ills knowledge nnd 
mechanical skill, has been building In ever lue reusing 
length* and breadths, and with such ceaseless en 
largeniculs of bunker nnd boiler room—he has so 
multiplied horse-power, and Ims called to Ills aid so 
many Ingenious euutrlvauies fur speed nnd slrcugth 
and safely, that old Neptune must for many a decade 
past have foreseen tlui humiliating da) when lu could 
no longer hold the de-stlnle-s of the bold sea voyager 
In his baud, and no longer aay to him Thus far, and 
thus slowly limit thou go' 

Following thu hint of ultimata victory which was 
supplied by the “Lusitania ’ and ‘Campania.’ came 
that wonderful ship of the Hamburg Amertc an Line 
the "Deutschland." nud the even larger and more 
powerful ‘ Kaiser Wilhelm" and "Ceclllo' of the 
North Ocrtnan Lloyd, and with tho advent of each 
giant vesael, mans growing mastery of the ocean waa 
Shown In ever Increasing speed, anel a closer approxi¬ 
mation In Umna of departure and arrival to the regu 
larlty of traiii|«ortalhm on land 
It w*a reserved for the steam turblna to supply 
the last mechanical device which waa to give to uian 
In his age-long struggle with tho elements a weapon 
of complete victory, for In the combination of size 
ded by the latest turbine 
oped a ship which has 
demonstrated Its ability to drive at full spee<d and 
all day long lute the hcavlcwt seas that the ilonuy 
North Atlantic cyuld pllo aeross her path Tho writer 
will not soon forgi>t a notable day some two winters 
ago, when thn ‘ Lusitania, In weather which varied 
■Icano, averaged for tile 
' between twenty-six and 
eour During the tumult 
i> ten ton anehors were 
■el derrick boons werq 
iled bh If they were no 
U) Yet the ship steamed 
and with not a rivet 
her hull 

Ilnur will drive her way 
ige after voyage, with no 
tending of a stanchion or 
Klaaa In the pilot house 
there may come a com- 
> rotated to the length of 
rldtng down one wave, 
and her forecastle deck 
drive's It.to a roller, 
Ight Then It Is that tha 
Uh moment of supreme 
on 76 feet above wntor, 
met of a solid Atlantic 

question, because of the 
ass windows In the pilot 
tho storm windows built 
heavy glass port light In 
The atom of the-ves- 
recedlng sea, and the fore¬ 



Scientific American 

castle deck waa awash, jnst at the moment that a 
wave of gigantic proportions loomed up at the bow. 
From tho fact that the solid water swept entirely 
over tbs pilot house and the comiutss stand upon Its 
roof, which latter Is at least 80 feet above the nor¬ 
mal waterline, this wave must have been game 
36 feet blgb measured from the trough The sea 
waa breaking and therefore the miuia of water must 
have had considerable forward momentum The ship 
Itself was runulng at half speed, and met ibe sea at a 
speed of from twelve to thirteen knots When tho 
mass struck the breastworks and pilot bouse, every 
one of the stout wooden storm windows was burst 
in, the woodwork being stripped clean to the sashes, 
and the stout steel framing between the windows was 
forced several Inches Into the pilot house The sea 
swept onward, driving a piece of tho woodwork bodily 
through n hardwood casing containing a portion of 
the fire-fighting apparatus The quartermaster was 
borne back agalDst the bulkbead behind, carrying In 
his bauds the wheel which was torn from Its standard 
Tbo man of wster then swept Into the offleers’ ward¬ 
room and staterooms, filling them breast high with 
water—and this, be It remembered, at an elevation 
of 76 feet above tbo norma] sea love) 

Now, since the ahlp Is some 80 feet broad at thla 
point, and the distance from the pilot house to the 
stem must be at least 160 feet, and since, In order to 
roll over the pilot house, the waves must bave been 
some 35 feet In height, at least 4,000 tons of water 
must have swept over the forecastle deck—a* anyone 
with a pencil-and pad may easily figure out for him 
self It cannot lie poealblo that tho wave fell with 
much vertical Impact, or thn decks would hsvo crum 
pled up like an eggshell, but the momentum was 
sufficient In crush the forecastle deck and the three 
decks below a few Inches down Into the body of the 
ship, leaving them with a permanent set Dramatic 
evldencu of the enormous stresses to which the ship 
was subjected Is afforded by the stanchions and nolld 
steel bulkheuds below the deck, whlth, In some places, 
buckled out of the vertical as they yielded b neath 
the load nliove Had (he ' I usltanla" not been built 
of special strength to stand surh buffeting as this, 
the result* might easily hove been very serious Indeed, 
and wo ure Inclined to agree with her captain In hla 
belief tbat many smaller and loss sinutly bum ships, 
which have dlsuptiearc-d utterly at aen, may have 
been sent to the bottom by tho crushing In of their 
decks under so-called tidal waves” of these dl 
mansions 

unroiTHiAL nuowmN in mnriigiTT wou, 

T hn University of Kansas has inaugurated a 
system of Induacrlal Fellowships, which Is 
based upon a broad,y similar practice that 
has Hlrcady been followed to aonio extent In 
Kuroiie Some three years ago Prof Duncan of the 
Department of Industrial Chemistry directed thn at¬ 
tention of manufacturers to tho necessity rnr greater 
technical cIBclenry, and suggested that this might be 
promoted If the manufacturing Interests In the field 
of Industrial ehemlatry cooperated with ths universi¬ 
ties by establishing fellowships Tor research In cer¬ 
tain specified directions. At the present time eleven 
fellowships have been established cf which eight arc 
now lu operation A full discussion of the scheme will 
he found In tha current Issue of the Bun-LrurvT, but 
the general scopo cf the movement may be gathered 
from a consideration of the following fellowships 
which ore among those which hare boon already estab¬ 
lished 

A Fellowship for nn Investigation Into the chemistry 
of laundering, with a view to saving laundered fabrics, 
♦600 a year with 10 per cent of the proflu. 

An Investigation Into the Chemistry of Baking estab¬ 
lished by the National Master Bakers’ Association, 
with ths object not only of Improving the ehemlatry 
of broad hut of providing for the association of a 
trained expert on whom they could thereafter rely, 
♦600 a year together with a sum to be settled by arbi¬ 
tration 

An Investigation Into the relation between the optical 
properilew of glass and IU chemical constitution, ♦1,600 
a year and 10 per cent of the profits. 

The discovery of new utilities for osono, |2,000 • 
year and ]fl per cent of the profit*. 

Thn general form of the agreement calla for an In¬ 
vestigation to which tho holder of tho fellowship gives 
hla whole time and attention, with the exception of 
three houra a week which he devotes to work of In¬ 
st ruction In the Chemical Department of tho University 
The Fellow, who Is appointed by the chancellor and 
„ other officer* of the university, must have a repuUtlon 
in research, must boa member of the university, must 
work under the direction and adrire of the Profsagor 
of industrial Chemistry, and must forward thfoUgffi 
him to the Induitriel company, the dceors of the fel¬ 
lowship. periodical report* of the protest* of hla, work 
All discoveries made by the fellow during the tenure 
of tho fellowship become the property of the Industrial 
company, subject to ths payment to the fellow of Id 
per cent of the set profits, la tha event ef any dlt- 


Januaiy 4% 

agreement betwwfe tha dooofs and Uw hehter, til* 
chance, lor of the university, or hi* appointee, la mu¬ 
tually accepted as arbiter 
The advantages accruing from these fellowships, tc- 
rordlng to Prof Duncan, are that tha university gains 
Increased opportunities for promoting rose arch, that 
It obtains three hour* a week of gratuitous and skilled 
Instruction, that the manufacturer obtain* the ad¬ 
vantages of vastly Increased laboratory facilities and 
full library facilities (for lack of which factory re¬ 
search has been most seriously hampered In the post) 
that the manufacturer baa consultative advantage!, 
alnce the fellow appointed Is at liberty to question 
specialists In the different fields of chemistry, that the 
manufacturer la freed from supervision of the work of 
research, and that on the termination of the fellowship 
he obtains, 1/ he so desire*, the services of a man edu- 
tated to this particular need As regard* the fellow, ho 
cooperates In the advantages above ascribed to the 
manufacturer, he obtains an Inside knowledge of fso- 
tory processes, and he la treed from the petty inter¬ 
ferences and jealousies or shop employees and the “pot 
shop" judgments of factory officials. Moreover, if he 
makes good, he obtains a position for which hla train¬ 
ing during the fellowship renders him peculiarly qual¬ 
ified. 

Finally, since at the end of the three yean' term, 
all work done under any fellowship must be published 
free to tho public, the latter becomes one of the moat 
Important beneficiaries of the new system. The Inser¬ 
tion of this last clause was at first resisted by soma 
of the manufacturers, but In (he end the donor, when 
It was pointed out to hint that a really progressive 
manufacturer would find that three years would give 
him a sufficient start of competitor*, withdrew hla 
objections 

THE MOO * AJTD EADIO-ACTIYITT 

T HE probable Influence of the moon's move¬ 
ment upon the radio-activity of tho air la 
brought out by M Paul Beacon in a papor 
prraenlcd to the AiadSmlo dea Sciences 
We find that different autbora »bow great variation* 
In llm radio-activity of the air and M Besson 
com lodes that this radio-activity romus from the- 
ground, aa Elater and Ueltcl nlao suppose Ho made 
experiments In the summer of 1808 and 190# nnd 
showed that tho variation In the activity of mineral 
water varied with the atmospheric pressure, bolng 
highest when the pressure lowered Other authors ob¬ 
served the same fact When tho barometer descends 
the emanation from thu anil Increases, and the con¬ 
trary But ho noticed other variation! which went- 
unaccounted for, and thought that they might come 
from the tidal movement of the earth a crust, which 
was shown In a striking way by M Charles Lallemand 
of the Bureau or Longitudes When the moon passe* 
the meridian It causes a tidal wave In the earth* 
i rust, and tho emanation from the soil la maximum 
at thla moment, and via versa, at least as may be- 
supposed The author’s observations lead to tha fol¬ 
lowing conclusions As regards atmospheric pressure 
alone for a one-hour tost which la -constant with rela¬ 
tion to the moon's passage at tha meridian and thn* 
excluding the moon’s Influence, the radio-activity In¬ 
creases when the atmospheric pressure decreases, as- 
above noted As to the Influence of the moon, we And 
that at a constant barometric pressure, the activity U 
maximum for the passage of the moon at tbo meridian 
and minimum for the passage at the other aide The 
author hopes lo make a more complete series of ob¬ 
servation* In order to establish hla hypothesis If thw 
law of variation of the emanation coming from tho 
earth could be established, we would ascertain the- 
principal cause of the variation of the air’s radio-activ¬ 
ity Should It he found that the moon's movement 
canned changes In tha radioactivity of the air, w» 
would bave tho proof that the moon has an Influence* 
on the change* of weather, acoordlng to the popular 
belief, this being caused by multiplying or lessening 
the centers of condensation of water vapor, outside of 
air pressure effects and others. 

Mr T H ivedberg has succeeded In obtaining by 
ultra-violet radiation*, colloidal solution* of various 
metals In different liquid*. The metal to be pulver¬ 
ised should be perfectly freed of any surface oxides-' 
After balsa covered with tha solution in. a flat boWl, 
It la exposed from above to the rad tat loss of p quarts, 
glass mercury lamp. After a few minutes the liquid, 
when observed In the ultm-mlcrosoope, shows tfe* 
characteristic aspect of n colloidal solution. Different 
metals and solution* show a rather different bellqsfor. 
Thus silver, copper, tin and lead were found ta be 
quite readily pulverised colloidal eolations, whereas 
platinum, glumtaiom, and cadmium shew art* « very 
slight, If any, pulrarimtioc. The ex’pertmdMhk car¬ 
ried out Invest lent too* with Mnd and ettvet Met o*Hj 
in water, but In a number of ether' stdtrtlh**, aad 
showed that' the magnitude and number of particle* 
may be very different, according to th* o qa dtt k gM of 
the case, pslvsrtmtton bring' dgpridfrri ** ***** 
1 the aedvwut 







Scientific American 


99 


Sf 


*9. tpid 



be equipped with Headlights of not Isas than 1,600 
agadla-pcnrar 


A Mi consisting of 1*0 coal ears, each carrying 56 
toaa of coal, waa recently hauled a dlatance of HE 
ntUa over the Virginian Railway la I boura. 11 min¬ 
utes. The looomotiTe, which ta of the Mallet type, 
weighed, with the tender 481,000 pounds, and the total 
weight of the train waa therefore orer 8,100 tone. 

I* view of the continual Improvement which la tak 
tag place in the marine turbine the outlook for the 
early laataUmtton of the marine gae engine in ships 
of large power la not very promiaing Perhaps the 
future of the latter Ilea In the direction of small high¬ 
speed engines generating current to be need on slow- 
spoed electric motors direct connected to the propeller 
•hafts. 

b the recent placing of a memorial window In West¬ 
minster Abbey to Sir Benjamin Baker, a fitting tribute 
waa paid to a great engineer and n precedent was es¬ 
tablished which tn this age of technical achievement* 
mutt meat with anlveraal approval The tablet reads 
“in Memory of Bir Benjamin Baker, Civil Engineer, 
Forth Bridge, Amman Dam, B 1840, D 1807 ” It la 
probable that the aeries of windows, of which this 
forma one, will bo reeerved for commemoration of 
Other famous engineers. 

The warship baa already surpassed the ocean liner 
In speed and she la rapidly overtaking her In sise 
The nnw British armored cruiser “Lion” will be sbont 
as long as the “Oceanic ’ and or the same beam a* the 
“Mauretania." At full speed, propelled by 70,000- 
hono-power turbines, she will make from 29 to 30 
knots. With her eight 12-inch guns carried high above 
the water line, her fonr smokestacks and two tripod 
masts, this great nhip will certainly present a most 
formidable appearance 

The really extraordinary Increase In the power or 
reciprocating engines due to utilising the exhaust In 
a low pleasure turbine will be understood when It la 
borne In mind that In expanding steam from say 1E0 
pounds to a 28-Inch vacuum, over 90 per cent of the 
expansion and over 40 per cent of the reduction In 
temperature occur below atmospheric pressure, or say, 
from about one pound gage to about one pound abso¬ 
lute It took the lnw-preaaure nteam turbine to recover 
the hast energy thus loat In the exhaust 

We understand that the Rrlllah government Is favor 
able to the construction of a ship canal serosa Scot 
land from the Firth of Forth by way of Stirling. Loch 
Loman, and Loch Lung, to tba Firth of Clyde The plan 
proposed calls for SB miles of lake navigation It Is 
estimated that the work can be completed in nine 
years at an expenditure of abont 8100.000,000 If the 
canal ha built to conform to naval requirements of a 
minimum depth of 36 feet and bottom width of 148 
feet, with locks to match, the government will be pre¬ 
pared to cooperate with private enterprise 

The improv ement In roadbed, rolling stock and pro¬ 
tective signaling on American railroads is shown by 
the Bureau of Railway News of Chicago, whose re¬ 
turns abow that 340 roads operating over 1E3.000 miles 
of railway have not killed a passenger during a period 
of one year. It la true that toward the close of 1809 
there waa one of those curious epidemics of accidents 
which cast a shadow over this record, hut the Immun¬ 
ity mentioned above shown how vastly we have ad 
vanosd over condition* of ten or fifteen year* ago 

A oo atrect baa been let for the removal of the fallen 
portion of the Quebec Bridge which now lies In a 
tangled mam upon the south ahore of the river Ac¬ 
cording to press reports the steal is to be severed for 
removal by mean* of a mechanical cutter, but we do 
not place muoh credence In the statement, for the rea¬ 
eon that the obviously Ideal method would be to use 
the oxy-hydrogen or oxy-acetylene flame, whose ap¬ 
paratus la to portable as to render K Ideal for setting 
up In the many difficult positions which would be neces¬ 
sary 

Oo mp matfva lasts of oonaolldatlon and Mallet loco- 
quHlvta over mountain grades on the Southern Pacific 
Halfway, under siaOar conditions of service, have 
Shown *U reaad eoonotaJea In favor of the Mallat mm- 
pousd over the stmple htgh-preaxure locomotive of the 
stonAMd type. The Mallet locomotive evaporated 7.81 
*or oe*t more water per pound oP faal, showed 14.64 
par cent More bn mi)*# per gallon of water wed la 


ELECTRICITY. 

Amoag the meet Important advantages of the 
"Pay-ae-you-enter" ear la the tact that these 
cars are aafer to paseengera getting on and off anil 
fewer accident* occur from person* stealing rlile* 
Statistics have been complied for the Chicago rail¬ 
roads which show that since “Pmy-aa-you-entor" cart 
were installed the number of accidents has been re¬ 
duced 319 per cent 

A recent report of the American Telephone and 
Telegraph Company ibowi that at Lbe end of 1909 thu 
Bell companies owned 3,600,000 telephones, while 
1,600,000 were owned by companies under contract 
agreements with the associated Bell companies. Tbl* 
la an Increase of 600,000 telephone* during tho year 
Tba system comprises 10,360,000 miles of wire, 400,000 
miles of which were added last year Half of I ho total 
mileage la underground 

A teet of Thomas A Edison* storage buttery car 
was recently made st West Orange. N J Tbj rar ts 
*6 feet long and weighs 6 tons, it was fitted with 
two 714-horse-power motors, and the operating cost 
Is estimated at one cent a mile. During the ten, the 
car was operated at a speed of twenty miles per hour 
The motors are operated at 110 volts, and It Is claimed 
that a run of 160 miles can be made without recharg¬ 
ing the batteries 

It has been reported that tho Illinois Tunnel 
Company or Chicago la about to establish a system 
comprising 20,000 telephones which will be operated 
In competition with the present telephone system of 
the rlty The new system will .oake connections with 
long-distance Independent lino*. The Tunnel Com 
pany put in a system or automatic telephone* ten 
yesrs ago, but these arc to be discarded and replaced 
with new and up-todste apparatus 

Metal filament lamps are now being used on ships 
and railroad cars. Buch uses were considered Imixnslblo 
a few years ago owing to the frailty of the long file 
ment required In theao lamps, and It was Hupposod 
at the lime that they could never be used anywhere 
but on h fixed support and hanging downward Now 
tho filaments are no mueh stronger that In a recent 
railroad wreck the metal lllament lamp* In a car that 
was completely overturned were found to be In per¬ 
fect condition and fit Tor further use In tho regular 
service 

At a rscant meeting of the New York Electrical 
Society one of the speakers, lecturing on the subject 
of dumeaLIc electricity rt (erred to a certain house 
that had been designed to bo heated and Ughtet by 
electricity alone The house contains no chin- leys 
stoves or coal storage room, and the saving in these 
requirements of the usual coal heating system was 
sufficient to pay fur the entire eloctrltsl Installation 
In regions where tho cost of coal Is high aud water 
power Is plentiful electric healing and lighting is no 
doubt more economical than coal heating 

On* of our largo olnctrli Illuminating companies 
has found a new field for the consumption of electricity, 
namely, the Chinese laundry A Chinaman was Induced 
to equip hla shop with an electric washing machine 
and electric Irons, and the photograph of this enter 
prising Oriental with hlg electrically equipped shop Is 
helng sent around among Chinese laundrymen, to¬ 
gether with a letter written In Chinese calling alton 
tlon to the advantages of modern methods In the 
laundry business It will be Interesting to walrh the 
success of this experiment 

A csrsfoDy tabulated record of the cost of electric 
wagons and horse rigs used by the Commonwealth 
Edison Company of Chicago has Just been published 
It shows uoncluilvely that the eloctrlcally operated 
wagon Is cheaper than the horae drawn vehtrle and 
when we add to this advantage the fact Lbat H makes 
a better appearance. Is handler, and ran cover ground 
In less time, enough has been said to show that tb< 
electrically operated wagon la far superior to the 
boras drawn vehicle and will undoubtedly displace it. 
Attention should also be called to the fact that the cost 
of the horae drawn rig Is Increasing each year, par- 
Ocularly because of the rise In tbe prtefi of reed. ' 

A thunderstorm observatory has been established 
In Spain by Senor O J de Quillen Gartla^lp which 
atmospheric discharges, both local'and dfitaatrAre de¬ 
tected graphically'Shjt acoustically A'wifeless Ula- 
graph Instrument is peed for tbjM purpose, because, 
each lightning discharge fa ac&mpaaled by electro¬ 
magnetic waves similar' te those used In wireless 
telegraphy if there Is a storm anywhere within a 
radius of 600 miles the observer la notified of the 
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depressions that pass over Western Europe come from 
the Atlantic Ocean, the new observatory gives me¬ 
teorologists due warning of the approaching disturb¬ 
ance, By noting the Intensity of the sounds pro- 
4weed la the receiver and observing whether they 
grow hum distinct or leas, It la possible to determine 
the approximate conn* of the storm. 


SCIENCE. 

Meat. Brneet H. B ohao klet on has announced that he 
will enter upon another Antarctic expedition Tbe date 
of the expedition has nol a* yet been decided 

The Brooklyn Pnhlto Library has published a lib 
tie pamphlet on “Aeronautic* nr Aerial Navigation, 
which comprlsea a list or book* and reference* to 
periodicals in the Brooklyn Fubllt Library on the sub- 
Ject of aeronautic* Tho Hal I* fairly complete, and 
may be regarded as an excellent bibliography of a 
moat timely subject 

A tyrannosaurus has been placed on exhibition In 
(he Dinosaur Hall of tho American Muaeuni of Nat 
ural History This dinosaur measures 40 feet In longtb 
The Jawa of tho massive skull are four feet long and 
lire armed with Bharply pointed teeth Tyrannosaurus 
waa probably tho largest carnivorous animal that ever 
roamed the earth 

The Soott expedition In search of the South Foie 
is now aasured Tho Drltleh government has prom 
laud 8100,000 toward the 3200,000 whlih la the rail 
mated expense A total of between |r>r>oou and |tm,- 
000 has been raised by public subscription In all 
Likelihood tho expedition will Btart In July Capt 
Bcoft commanded the HriUsh Arctic expedition of 
1900-1904 Bhackleton was one of hla lieutenants 

Many attempts have been made to use old news¬ 
papers and other printed sheets In the manufacture of 
while paper, but the removal of tho printers Ink from 
the fiber lias hitherto presented an Insuperable diffi¬ 
culty In a process recently patented in Germany the 
paper pulp Is treated with alkaline solution* of perox¬ 
ides of the inetnls of the alknlle and alkaline earths, 
which so alb r the grrasy part of Ihe Ink that It 
erases to bind the lampbhwk and other pigments, 
which are then easily separated from the fiber by 
emulsifying the pnlp with gelatinous silica. 

An International agreement for tbe prohibition of 
the use of saccharine has Ism Instigated by tho 
Plinth government Favorahle nwismscB were re¬ 
ceived from Germany, Austria Hungary Belgium, 
Greece, Italy, I ho Netlurland*, Portugal, Russia and 
Hwltxerland, and a meeting of delegates from these 
countries was held In Paris, under the presidency or 
the French inlnlstir of foreign affairs Tim commis¬ 
sion cloned Its session on November 19th with Ihe 
adoption of a formal prohibition of tho uso or aai 1 ha- 
riuo In foods and brvi ragcti The French government 
will transmit thlB prohibition In Ihe governments of 
Ihe other countries for ratification 

A recent German patent dest rlbea tho preparation of 
a casting muss composed of slakod lime and water, 
with small quautlUes of alkali and a carbohydrate 
ino parts of a atlir paste of well-slaked lime, remain¬ 
ing approximately equal ainoiintH of lime and water, 
are mixed with I or 2 parts of a carbohydrate free 
from water such as gum arable, dextrin nr sugar, and 
an equal quantity of a potash or soda salt whlih Is 
decomposed by lime The mixture Is,conn s ns lluld 
as if a large quantity of wnli r hud lawn added to the 
lime, bill soon solidifies and n tains Ihe term of any 
mold Inin which It Ih poured If about 2 parts of re) 
lulos, wood pulp nr other fibrous material are nriried, 
good ''iillallnns of wood and Ivory ran be made 

Tho Investigation lit Ills spec Ira of the plnm Is, 
wblt'i was begun at l-owcll Obturvnlnry In 1 *102, has 
been eonllnued The result of rec, nt work la given 
by V M Slljilicr In a bulletin Just Issued Bllpher 
found a combination of dyes which renders the sens! 
llvencHB of tho common lul dry plate fairly uniform 
Into tho red as fur us lo ware length 7 000 beyond 
whlih point It drops rapidly, but Is suflli lent at A to 
record faintly (bat line In Ihe prlamatli solar spec 
Imm Wllh tho aid of this plate tin- spirit of Jupl 
ter Balurn I’ranus and Ni plum have now boon pho¬ 
tographed will! greater extension Into tin red than 
any previous photographli nr vIhuiiI ohm rvntlons and 
a number of linos and bands hare been dlscovired 

The boot la one of the most valuable of i ultlvaled 
plants Tho red garden varieties furnish sarery table 
Vegetables, the large forage lieets foi-m an excellent 
food for rattle, and the sugar beet Is mm of the prln 
el pal sources of sugar and alcohol Thu usi fill miss of 
this valuable root baa now been Increased by the pro¬ 
duction of an edible flour from sugar beds The des¬ 
iccation of sliced sugar beets (ZiiiknrRchnltxel) Is 
already practised In Germany on a very extenslvo 
scale but tba produrt Is employed exclusively as fad 
dor for rattle In Belgium, however, a meal Is nnw 
made from dried beets which, according to a paper 
read before the recent chemical congress in London 
h) entirely free from tbe distinctive flavor of tbe beet 
and Is suitable for use In making takes, puddings, and 
pastry As It contains about BE |ter cent of sugar H 
ran often be substituted, with advantage, for sugar, 
In somewhat larger quantities The proteasts of ilea 
h-cation and grinding not only cost loss than the ex 
traction of augar, but prestrve all the sugar of the 
bout, part of which Is rejected in the form of molasses, 
In tbe process of augar making. 



Scientific American. 


}amuary £$> r^ro. 


A NEW ERA OF THE AMERICAN LOCOMOTIVE 


TWO REMARKABLE ENGINES 


iretrhlng the point too for to say that the This has boon don* in both engines by ntlllilng the the M«b-pree»ure to the lowpnarare cylinders, the 
h.- locomotive* hircwltb Illustrated, one groat length of holler .pace afforded by the articulated heat eo taken op by the ataam nerving la each eaaa to 

r and the other for freight eervlce, marks eyitem of construction As will bo .eon from our raise the heat energy of the latter Finally the gaaes 

n the development of the Am. rlcan eteara sectional view, the holler proper terminate* above the paaa through a large neet of tubes, around which the 

This Is jiartlc ularly true of the paastn hlgh-preeaur* cylinders. The shell, however. Is ei feod water la caused to circulate and Is rtlaad to the 



The mo*t powerful passenger lscoaiollve In existence*— A new type 


ger locomotive, with whl.h, by tha tntroduellon of the 
Mallet articulated pleton, II haa become iweelble to 
haul heavy fast passenger trains which with the pres¬ 
ent type of locomotive. It Is necessary to run In two 
so. lions Moreover, so powerful Is this unglnu that It 
.an haul avor the heavy grades of the mountain dlvl 
Hlons transcontinental trains whleh at present call 
foT the assistance of an extra locomotive 
The Mallet articulated freight locomotive is already 
familiar, but the 
claim to dial Inc 
tion of the truly 
mammoth nffnlr 
reeontly built 
for the Hants Fu 
Railroad Is 


tended forward to the low-pressure cylinder*, and 
within It are plaeed two nest* or Are tubes, through 
both of whleh the hoL gases pas* on Lhelr way la the 
smoknetack The drat of those Is divided by a dia¬ 
phragm Into a superheater and a re-heater, the sec¬ 
ond form* the feed water heater 
Now, In (he ordinary locomotive the gases, still very 
hot, aftPT emerging from the front end of the fire 
tube, pass out through the smokestack and waste an 


boiling paint, a* it travels from the tank on the tender 
lo the boiler 

The advantages of this system are that not only la 
n much larger percentage of the heat energy of the 
fuel turned Into useful work, but the super-beating 
and re-heatlng enable the well known economies of 
compounding to bn realised to the fullest extent Aa 
a ronueqnnnre the roe! consumption per ton mile han 
limn reduce] l,y anproxlmately fifty per cent, ten per 
cent of w h I o h 
Is estimated to 

111111 m 111 h i;£"„7£ 

heating, fifteen 
per cent to feed 
w n t e r heating, 
f end twenty-live 
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PUTTING O 

Twlca sach day millions of ton* of shipping In Now 
York Harbor in lifted to a hatght of over four feet 
and dropped the mum dletanee by the tide Thla 
mbs work la done In every port to a creator or leai 
degree. Many a man baa enviously considered thla 
onormoua expenditure or power and reeked bla brains 
for a means of putting It to valuable service How 
over, the work done by the tides la enormous only be¬ 
cause of Its vast extent and herein Ilea the delusion 
whieh many an Inventor has failed to discover until 
he has devoted much thought and time on evolving a 
tide motor The work done In raising of the "I.ual 
tan la,” for Instance, which weighs 40,000 tons, repre¬ 
sents an expenditure of energy of only sixteen hnne- 
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Is utilised to operate a series of pistons pumping air 
Into a compr e ssed air tank Thu rompresaud air tank 
and four pairs of cylinders tre mounted on the main 
float The piston rods ire connected at their outer 
ends to the four floats and when these floats are rocked 
by the wavss they serve to reclproeate the pistons and 
pump the air This action takes place regardless of 
the direction In whieh the waves are traveling because 
the suallllary floats extend In four directions. 

An entirely different method of utilising the force of 
the waves Is shown In Fig 2. This consists or a Urge 
crib placed In the water and having one end open so 
that the waves will wash up over the floor of the crib 
as they do on an ocean beach At the back of the crib 
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E TO WORK 

rock to and fro the pinion Is rotated first In one dlroc 
tlon and then the other, and thu motion servea to 
pump air Into a tank The ulr from the tank nitrates 
a pneumatic motor uhioh In turn drive* a dynamo and 
generates electricity In ordur to pi emit the floats to 
awing sbout In any direction without dntigi r of fouling 
the anchor lines one of the floats Is mounted on a 
swivel whieh la securely anchored Uy mi an* or row- 
la ct wheels engaging contact rings on the swivel the 
electricity generated Is conveyed to a pair of cables 
whlih extend to the shore 

The construction shown In Fig 4 depends for Its 
operation on an entirely different principle It Is well 
known that the wave disturbance of tin ocean does 



Four novel methods of milling the power of the waves, 


mras old nnm to wot* 

are n pair of curved deflecting walla bsfore wbkh is not extend to any great depth and It Is the relative 

placed a trianguUr casing provided with a aeries of motion of the surface wattr with resins 1 to the water 

swinging doom or vanes. When the waves wash up al a considerable depth that Is made use ot In this 

the floor of the crib they close the vane* against the rase to generate power A float Is provldid from the 

rasing and divided by the prow of the casing are dl center of which projects a Rhaft titled at Its lower end 

reefed against the deflecting walla. The rear of the with a set or radial Ads When the float Is rocked hy 

triangular casing 1* opened, permitting the water to the waves the shaft tends to p>niBln vertical owing to 

flow through as the wave recedes and strike against these fins Mounted on the float are a aeries of cylln 

the rear faces of the vanes opening them to the pool- der* provided with the usual pistons which arc con 

tlon shown In the llluatratlou The vanea are geared netted to an extension of the vertical sliaft Just re 

to a series of piston rods which operate ths cylinders ferred to, and while the platona remain virtually Used 

to All a compressed-air chamber. The Utter, by means the cylinders are reciprocated upon them by the rock 

of a pair of air motors operates a dynamo and gen log of the float The platona serve to < In ulate oil 

•ratal electricity which may be conveyed to any de- through a rotary engine which In turn drlvi s a dyna 

aired spot and utilised mo and thus generates electricity When tin- wave 

Fig. 3 show* a construction similar to Fig. 1. making motion becomes too violent an elccirlcally-operafed by 

tua of tba rocking of two floats. The floats are hinged pass permits a portion of the oil to circulate wlthnnt 

fa Mdh stbar and one carries a rack adapted to engage passing through th motor and thus an exenssh u rowed 

» pfafea snouted on ths other float As the feats is prevented 


power, this being due to the tact that the tide acts 
very slowly, taking alx hours to raise the vessel to a 
height of four feet 

However, there la another form of energy displayed 
hr tbs ooean which Is far more powerful than that of 
the tide, and hare there appear* to be more opportun¬ 
ity (Or capturing a portion of this power and devoting 
It to practical use. The waves of the ocean an not 
«s deliberate as fee tides and tM chief difficulty with 
which tba Investor must contend is that In time of 
storm they develop entirely too mnch energy and are 
apt to wreck hU machine. 

la the acc o m panying Mgravlrg wo illustrate sons 
recent construction* which bays beaa devised for the 
parpen* of obtaining power from (ho waves. That 
shown ta Jig. 1 consist* of a Urge sonars float on 
whieh tho principal mechanism ta mounted. Hinged 
> ibb float are fottr kwrtltary floats and the racking 
hofwm tbs aaxfllaitaa add tba Ml* float that. 
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During tb« year Juat i loaed ronulderable naval activ¬ 
ity bu been manifested abroad Not only have the 
principal naval power* adopted large programmes of 
ni-w construction and made Rood prog re** with thoeo 
already In -xlRlence, but the minor power* have shown 
In a practical manner how wldi spread a hold lltn 
Dreadnought (over luw takc.n on the mind of the world 

Oreat Britain during 1909 has finished the Iasi of 
the trio of battleships miners of the Invincible 1 
typi, of the details of which readers of thu ft irwTIMf 
Am i-Hit an ar< already fully aware through the appear 
ance or the 1 liilh-Xlble’ at the Hudson Pulton relebra 
Hons The (line batlh-slilps of the 190IS-7 programme 
-tin lbllerophon,’ Temcralro" and “fluperb"— 
hate all been |<asscd Into servlre They arc of 18,(100 
tons, 700 more than thu "Dreadnought,” but differ 
only In having sixteen 4 Inch 31 pounders for their 
anti torpedo armament as compared with twenty-four 
12 iKuinderH The end of the year saw also the comple¬ 
tion of lh< liattleslilp Vanguard,’ of Iho 1B07-H pro¬ 
gramme which was tumid out by Vickers, Sons A 
Maxim In the record lime for any ship since the 
Dreadnought herself, of IB months The “Bt Vln 
rent nnd ('oMIngwood 1 completing the IBU7 8 trio, 
will be commissioned this spring All are of 19,260 
tons, and have ten 12 Inch r >0-callber guns (the main 
armament of the others Is 46 calibers) and twenty 
4 Inch rapid flri »capon*. The thlc knea* of the main 
belt Ik reduced to 9% Inches In lhe#e ships compared 
with II Inches In the nurltur vessels, but a larger 
nrca of the hull Is protected by thick armor Other 
vessels passed Into sere leu during the year Include tho 
unarmored c rulser 'Hoadlcen,” of 8 300 tons and 26 
knots, designed to act as mother ship' to tho de¬ 
stroyer Itotlllas, a number of 33 knot destroyers— 
1 Afrlcll" (which Had to Is accepted at 13 76 knots) 
"Crusader, 1 ” A mason " Harm-on, 11 “Maori, 1 "Viking 1 
and ‘Zulu A now type of suhmarlnu has been cum 
plcitcd This Is (he 1)1" of 600 tons, which showed 



unusual speed submerged Hhe la fitted with twin- 
Hcrows, and has a steaming radius of 4,000 miles. 

The vessels launched during the year are the bat¬ 
tleship "Neptune," of 20 260 Iona, with the same arms 
mont as the earlier Dreadnoughts, but so arranged 
that there Is a broadside of the whole ten heavy guns, 
and the armored cruiser "Indefatigable,” 10,000 tons, 
carrying the same battery aa the "Invlnclblea," but 
longer, enabling a wider arc on either beam to be 
covered by the whole eight 12 Inch guns A number 
of small cruisers and destroyer* have al*o been 
launched 

Three new battleships have been commenced They 
are the TIcrculea, 1 "I’oloaaua," and "Orion," of the 
same dlaplaccnirnl aa tho "Neptune, 1 but with the 
live 12 Inch guu turret* arranged axially The arm¬ 
ored cruiser Lion. 1 also laid down will he of 26,000 
tons and 2H to 29 knot*, and -will carry ten 12 inch gun* 

derhmuy has hnd a record year In naval construc¬ 
tion Hhe has completed her first two Dreadnought*, 
the 1 Nassau” and 11 Westfalen," of 18,600 tons and 
armed with twelve 11 Inch and twelve 6 9-Inch guns. 
Both (chips exceeded 20 6 knots on trial, although de¬ 
signed for 19 6 The armored cruiser “Blurber” has 
been commissioned aa flagship of the High Boa Flout* 
cruiser squadron This vessel cannot rank with the 
British 'Invincible*, but she I* ncverthelea* a power¬ 
ful ship, displacing 16,600 tons and steaming 24 6 
knots cut trial Her armament constats of twelve 8J 
Inch and eight 6 9 Inch guns, and her main belt Is 8 
Inches thick The hattlvshlp “Rheinland," slater to 
the "Nassau 1 la now running her trials, and the “Po- 
bsii will follow tills spring 

Five large battleships have taken the water during 
the year Three of these are battleships—the “Ort 
frtrsland 11 “Thurlngcn,” and “Helgoland," each of 
20,000 tons They are the first German ships to he 
armed with 12 lm.li guns Krupp’a having built a 60- 
callber weapon firing a 98l|tound shell. Twelve of 
these guns will be carried aa well aa a similar num¬ 
ber of 8.7 Inrh In armaiutut at least, therefore, thsee 
ships will b* greatly superior to any British ship yet 


launched. The armored cruiser “Von dsr Tana" has 
also been launched. She is of 18,700 tuns sad WiU 
steam 26 knots, her armament comprising ten 11-tnch 
and a secondary battery, It U believed, of 6 9-tneh 
gnu*. The cruiser "0, H following toward the close of 
the year, Is a sister ship 

Two small cruisers, the "Kolberg" and “Mains," have 
been completed. They are of 6,800 tons, carry four¬ 
teen 41 Inch guns, and steamed 27 to 28 knots on 
trial The completion of destroyers continual a fac¬ 
tor of naval strength In which Germany leads the 
world Her twelve vessels of tho 1908 programme are 
In rommlaslon at a time when those of the Brltlah 
programme for the same year are only being launched 

Three battleships have been laid down, similar to 
the “Helgoland,” but equipped with turbines. They 
are the “Eraati Frlthjof," "Brnts Hildebrand," and 
“Ersatx Helmdall" The armored cruiaer “H," of the 
1909 programme, was laid down In December, 1908, 
In advance of the orthodox date Two more small 
cruisers, twelve destroyers and some submarines have 
also been laid down 

All the French battleships of the “Danton” class 
hive now been launched They are of 18,400 tons and 
all) carry four 12-lnrb and twelve 9 4-lnch guns. Ad- 
mlrel Bouo de laPeyrere, the new Minister of Marine, 
has done much for the benefit of the naval service 
The next ships to be laid down, two of which will be 
started at once, will be of 23.400 tons and wlU carry 
twelve 12-Inch and eighteen 6 Much guns 

A start has been made In the recreation of the Rus¬ 
sian navy, and four battleships were laid down at the 
Baltic yards on June llth last, where they will be 
built under thu supervision of the British firm of John 
Brown g Co Their names are "Gangut," “Petropav- 
lovak," “Sevastopol" and "Poltava,” and on a dis¬ 
placement of 23,000 tons they will carry twelve 12-lnch 
and slxtoen 4 7 The designed s]x-ed la 23 knots. The 
two Black Sea battleships "Andrei Pervosvannt” and 
1 Imperator Pavel 1“ have been completed, as well as 
the small armored cruiser "Ballads," 7,900 tons. The 
former are 17.260-ton vessels, carrying four 12-lmh 
twelve 8 lnrh and twenty 4 7 Inch guns. 

The progress of lapan ts difficult to follow, owing 
to tho contradictory reports that emanate from that 
rountry However, two batlleehlps have been laid 
down—the “Kawachl" and "Hettsu," of 20,800 tona, 
armed with twelve 12-lnch, ten 6-lnoh and twelve 4 7 
Inrh guns The "Batsuma, 1 laid down In 1906, has 
been passed Into service Displacing 19,260 tona, she 
carries rour 12lDch, twelve 10-inch and twelve 6-lnrh 
guns Much difficulty Is found In turning out ord 
nance fast enough to supply new ships, and the arm 
ored rruisere “Ihukl” and "Kurama," laid down in 
1906, are still delayed by this cause Two new cruis¬ 
er*. the 1 Hukl 1 and “B" have been laid down. On 
18,660 ton* they will carry six 12 Inrh and fourteen 
6-Inch guns, and steam 26 knots 

Among th# lesser powers Italy has laid down four 
iHrge ships. The "Dante Alighieri' and 'Cavour' 
(late “Leonardo da Vinci”) will carry twelve 12 Inch, 
and the “Michael Angelo 11 and "Oallloo-Qalllel, 11 It la 
reported, eight 14 Inch Austria has launched three 
baltleshljts and proposes to build four 19,000-ton ves¬ 
sel* as anon as financial difficulties have been over 
come The first of the three Spanish ships, the “Ea 
pans," has been commenced, and will carry eight 13- 
Inch guns on such a low displacement as 14,760 tons 
The Brasilian “Minas Geraea," with twelve 12-lnch 
has been completed, the "8*o Paolo" la nearly ready 
for trials, and the "Rio de Janeiro” has recently been 
laid down The Argentine Is going to have two 
battleships built, and Chile one A Chinese naval 
commlaalon I* touring Europe with the ultimate object 
of placing orders for three lK,000-tOn ships; Turkey 
has sent Admiral Gamble back to England with In 
strut-lions as to the ordering of two battleships, and 
Greece has allotted five million dollars for the pur¬ 
chase of an armored ship from an Italian firm. 


BOW U AXATOT1 MAT TUB KAUXTI 00MBT. 

Thinking It a laudable ambition to ha th# first ama¬ 
teur to find Hal lay'* comet, I hare been working with 
my Scinch telescope for several waaka trying to lo¬ 
cate It I have not learned aa yet that I am the Drat, 
but being confidant that I have succeeded In finding 
it, I have thought that other amateurs might Ilk* to 
know how It might be done Since the easy method 
here described may also ha employed by amateurs In 
other simple studies of tha heavens, I hare tons some¬ 
what tnto details. Dasplta tha fact that aoma astro¬ 
nomical Journals hare said that It would he some 
time before tha oomst In qnsatkm could be seen In a 
small telescope, 1 hare the word of a prominent as¬ 
tronomer that It sen now ha assn In area a Mneh— 
provided, at course, one knows where to direct tats 

So the first problem 1* to tirerflln the position of 
the comet. There are vary faw amateur* who hare 
teleaoopas mounted with circle*. Bence wa must 


adopt a plan that win enable «g to ted Jt wU* 
emsoobatde. Of eoarre It would he as easy task I* 


imo a im bwh , we aa/ find tho right asorosloa gad 
declination given for ovary ether day during January 
and Primary. The data tor the to termed lata days 
eon be eerily deduced by taking half the dtfTsreooa nr 
any two alternate da/e and adding U to the loading 
at the prevtoae day Neat wa need a good mm otlea. 
Upton's Is the om recommended in Young's Astronomy, 
and la th* beet for th* avenge student Such a star 
atlas should be on* of the first books owned by aa 
amateur Almost any good library can famish you 
with such an atlas if one is not already at hand. Then 
with the ephemeria before yon follow the eoune of 
th* comet from day to day by tracing tha right as- 
censlon and declination on the map. Note tha day 
when the readings first com* near to some prominent 
star This will bs tbs time to pot tha metbed to trial. 
In order to know exactly how near the comet will be 
to the star, consult the Nautical Almanac or any other 
source accessible to find the R. A. and Deo. at the star 


of the stars. 


Taurus, so I began in good sea son to make my trial 
The evening before I mode four carefully constructed 
charts of the stare visible In my field Of view I 
used my 46-power eyeplaca, and thli meant about 40 
minutes or 41 minutes of arc, In the field. Tipton on 
page 14 gives the R A of Aldebaran as 4 hr SO min., 
and tha Dec aa +18 degrees 19 min. Tha R. A. of 
the comet on this day was 4 hra 80 min., and the Dec. 
+• 16 degrees 68 min The R A Is the same, and tha 
Dec places It aa min. south of Aldebaran This would 
bring It within the field of view of the telescope. One 
can estimate quite accurately the number of minutes 
or arc within the field of view of the telaaoope by 
sighting It upon some object whose slse Is Known. The 
moon Is suitable for the smaller powers It Is 82 



min of arc In diameter Epallon Lyraee may be used 
for the higher power*. The two principal stare of this 
double (In reality a quadruple aur) are 3 min apart 
My 200-power presents a field of vision at about e 
or 7 min. Now If the polar axis of the telescope 
la pointed exactly to Polaris, It would be necessary 
only to make ana map of the daalred area and esti¬ 
mate the 28 mtn dlstanca to the south I hod my 
taleacope, on this particular svenlng, directed from a 
second-story window and was not sure of my exact 
polar location, so I drew the four maps, hoping to be 
more certain of Including the comet within tha list 
In making sneb observation* and trying for a definite 
location north or south, east or wsst, one must bur in 
mind the fact tbit an astronomical telescope invert* 
the object A little study with th* moon, which con 
also be observed with the naked eye, will help to 
straighten out this matter Now after making there 
four map* on the evening of the 29th, 1 planned to 
observe carefully the next evening to see It I hod any 
object In view not viewed the night before Bat the 
evening of the 29th was dimly illuminated by tha oom- 
ing rising of the moon, while th* second evening wag 
much darker, and I found many new stars in view 
While 1 had thus planned to teat* the* comet by a 
process of addition (and this Wbul* hare boon tha 
more dutiable as it would bare^nabled a more cere- 
la) scrutiny) I decided to look for It the next sreotog 
by a process of ellmlnatloo Bo on the evening of th* 
80lh 1 carefally made four new mope of th* soma 
area* Ilk* those shown la th* engraving and mads 
shout two weeks ago. Something Ilk* Sixty or sev¬ 
enty star* appear (a th* cuts. After severe! evaslnjn 
one star oa th* map* tailed to appear again. ( indi¬ 
cated tbl* position by g stooll *nk. Bo t wM M M 
that this wa* tbs com* t ten stem vtriBed H by h. 
■ketch finished me tty a pteBtoaht arirooMur.. A* 
It appeared U my telescope tt bad »o each pemet ettr- 
Mtmtete «r. a ton to poabt* o«e to tmtOt rewrite* 
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lakaa, Union and Waahlagton, lying In or adjacent to 
tbs cfty of Beattie, Wash. The project Is a very old 
one, though It baa jat pr ogr c a sed no forthor than tho 
acquirement of right-of-way, the formal adoption of a 
project hr the War Department and Ita submission to 
Coagrem, and certain local measure* now In progress 
tor the raising of funds to aid the government In the 


Tba canal la to bo a Joint enterprise, to the coet 
of which the government and tho local community will 
ultimately contribute about equal share*. The local 
fibmmunlty has already acquired and delivered to the 
United Btatee the right-of-way, cceting about (250,000 
It will excavate the channel at a coet of about |1,000,- 
000 The railroads, street car companies and city will 
hare to construct bridges and other crossings at their 
own expense, eo that the entire local outlay will prob¬ 
ably foot up about 11,600,000 The government will 
bolld the look and eon trolling works and a power 
plant It will also build the entrance works and take 
care of certain other features of the project and will 
maintain and operate free of loll the completed work 
Tba ooet to the government will be about 12,604,000 
Following are aome of the benefits of this work 
which Justify Its construction and which olio justify 
a division of the burden between the government and 


It wilt be of great value to the navy by giving an 
admirable frreh water waiting basin for vessels laid 
up In ordinary time of peace Puget Bound will al¬ 
ways be an Important naval rendezvous, and the Navy 
Yard Is only 18 miles from the canal entrance. 

It will give a much needed expansion to the harbor 
faculties of Billot Bay The practically available 
frontage on the Bay does not exceed 6 miles, and a 
large part of this la In the hands of the railroads. 
The opening of the lakes will give fully ton times 
greater frontage than at present, and much of It better 
situated for public convenience Tt will maku acces¬ 
sible extensive sites suitable tor manufacturing estab¬ 
lishments The areas at present available, where both 
rail and shipping facilities can be had, are extremely 
limited 

The completion of the canal will give much needed 
anchorage grounds tor shipping Many vessels are 
laid up during the winter, and owing to the excewlvfi 
depth of water In Puget Bound, suitable anchorages 
are very acarte Not only will tho lakes afford better 
anchorage groan da, but they are free from the destruc¬ 
tive effects of marine Ufa which la very active In the 
waters of the sound The hulls of vessels will suffer 


subaqueous timber construction, which cannot be de¬ 
pended upon tor more than a year In the sound un¬ 
less tho timber Is "treated." la practically Imperish¬ 
able In fresh water The shallower depths also wlU 


The lakes are. of course, entirely free from tidal 
fluctuation, which on the sound has a mean range of 
10 feet and an extreme range of 18 feet The fixed 
levs! will be a groat gain In all shipping opera! Iona. 

The foregoing advantages are of a general charac¬ 
ter, bnt there are others of a purely local character 
that are very Important 

The cost of dray ago In Beattie la large because of 
the extremely uneven topography of the city and the 
absence of good grades leading up from the present 
water front The canal will Bank the bills, distribute 
freight throughout tho city and redone the cost of 
drayage, It la estimated, by 26 to 60 cents a ton. This 
saving win In a taw yean equal the local contribu¬ 
tion to the cost of the canal 

The lowering of lake Washington to the level of 
Lake Union will drain all swamp areas around the 
•bores of the lake, relieve the valley of Black and 
Dunamlah riven of the floods of Coder River by turn¬ 
ing the latter stream directly Into the lake, and will 
make the whole run-off from,the Lake Washington 
and Cedar River watersheds (660 square miles) avail¬ 
able ter power at the look site. Drainage, flood protec¬ 
tion, and aoocrelbUHy to shipping win greatly enhance 


come virtually a great dock In tba vary heart of the 
rity. 

the removal of the natural barrier between the two 
lakes and the esta blishm ent of a connection with the 
Mond will greatly enlarge the field of pleasure beat- 
lag Which already plays a large part In the Ufa of 
the local eonuatmKy. Borne tear Is felt that the pro¬ 
posed changes VriB detract from the natural beauty 
of Uke W a shi ngt on , hut a oareful analysis of the 
qvarttoe shows that the effect «m be Imperceptible 
after * period of fare or three years, and will result 
to h tp roveore ftf. so fhr o» thtre ojp ha gay hotteeaW* 

' ctsboga 
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reamber. The large lock or chamber will be shore 
800 feet long by 80 feet wide and 26 feet deep and will 
take any Teasel likely to visit Puget Bound for many 
yean to come The little lock will be 160 feet long 
by 30 feet wide sad It feet deep and will be need by 
small craft of all descriptions, the number of which 
Is very largo and rapidly Increasing. Probably 90 per 
cent of transfer* of vessels will ’« through ibis lock 

The entire structure will rest on sn excellent foun¬ 
dation of very hard, tenacious blue clay of groat depth 
It will be built of reinforced concrete and steel and 
will embody tho best features of modern lock con¬ 
struction Tbe controlling works at tbe lock will con 
slit of a power boose by which the untlre flow through 
the canal will be turned to use. The great reservoir 
formed by the lake give* complete control of the run¬ 
off and distributes the flow quite evenly throughout 
the year The rerenue from this power will return 
tbout 11 per rent on the cost of the plant and will 
nearly pay for the future operation and maintenance 
of tho canal Tho problem of maintenance will be 
greatly simplified by the entire absence of sediment 
In the water and consequently of deposits In the canal 
and the necessity for dredging Tbe physical problems 
Involved In the building of (he canal are of the sim 
pleat character 

This canal has been the dream of Beattie ever since 
It began Its exlatenco, but tho rapid rrowtb of the city 
and tho great variety of Interests affected create oppo¬ 
sition here and there which has succeeded In delay- 



TUa great salt water lake wUl form an excellent 
harbor for la flag ay naval vessels and will 
lacrosse harbor frontage of Beattie 
TR1 UU VAIHlIOTOir 0AIAL 

Ing the work much longer than should have been tho 
case It la now expected that the project will bo com 
pletad within the next three nr four years 


Tbs Boyfa Kadorsewwa*. 

8tending fifth among books most In demand during 
the week ending January 18, 1910, as reported by the 
Circulation Department of the New York Public LI 
brarles, la "The Scientific American Boy,” by A. Rus¬ 
sell Bond This endorsement from the boys them 
selves count* for more than tbe many favorable re¬ 
views that this book has rerelrad Boys are not In¬ 
fluenced by the criticisms that appear In magazines, 
nor to a great extent by advertisements Tho fact 
that they frequently call for a book at tho library la 
evidence that they thoroughly appreciate that par 
titular work "The Scientific American Boy” takes 
up the story of a group of boys who built tree huts, 
log cabins, caves, bridges water wheels, tents, tramp¬ 
ing outfits, etc. A sequel to this book has Just been 
published, entitled "The Scientific American Boy at 
School,” which oontlnuee the story and tells how to 
make a variety of thing*, Including dams, boats, 
gliding machine*, ion dials, canoes, and many new 
derics* tot outdoor recreation 


The Carr*at gapff l saeal. 

Some Curtis turbine driven units of 14,000 kilo¬ 
watts capacity are In coarse of construction tt 
Schenectady What 11,000 kilowatts means la shown 
In the Current Supplement by Illustrating the amount 
of eon den led water required, coal consumed, etc. The 
subject of marine propulsion by electric motors Is 
presented. Laden Fournier describes sn automatic 
machine for registering letters A method Is de¬ 
scribed tor the handling, transporting and evaporating 
« UqtM hydrogen tor the Inflation of balloons. Mr 


Albert Moyer, tba well-known authority on concrete, 
presents a paper on the possibilities of the usee of 
mineral oils mixed with concrete. This treatment of 
disease by Injecting Into the blood the eerum, or wa¬ 
tery part, of the blood of on animal that has been 
made Immune to that disease Is popularly discussed 
by Dr Frits Meyer Dr V Grafts contributes an excel 
lent article on the miniature art of Nature and 
Science Suggestions are made for observing Halley s 
comet. Dr H A Gins writes on the optical method 
of studying Immunity to bacterial disease Many of 
rur readers hare no doubt wondered bow an ex 
plorcr can really prove that he reached the Pole, In 
view of the recent Copenhagen decision The method 
of examining an explorer's notes and ascertaining 
whether or not he reached the Polo !b excellently pre¬ 
sented by Professor J Hamnion Smith 


QtartrceponcUttcc. 


WHY BARB SAW8 1IU1 

To the Kdltor of the S< urmrii Amebic ax 

Mr H Miner of l.umbcrton. Miss, has Inserted an 
article In your valuable paper, the gu iavtiml Amksj- 
i in of November 1‘tlh, 1909 conirmlng the causes of 
breaking of springs He also relates tho breaking of 
bandsaws, which la a very Important |>olnt to over¬ 
come, as tt Is a well known fact to all who use band¬ 
saws that a saw after running a few hours becomes 
longer In tho back odgo on account of tho back pres¬ 
sure from the saw guide which gradually brings the 
tonalon more and more toward tho teeth or sawing 
edge 

If any little crtukB exist by reason of Improper fin¬ 
ishing they will certainly Increase and th< flaw will 
break If the manufat lurers of bandsaws would study 
this maLter they would Boon Dud out that th< fault 
lien in the carclcaa way of making the Bteel and pre¬ 
paring It for a saw 

Manufacturers who have won ri nutations for roak 
Ing bandsawe In smallt r stun ns from 'A lm h to Vi 
Inch, are looking for too great n profit and forgot to 
make uso of Ihi aanii skill exerted In making band¬ 
saws for exhibition 

Hy an avorogo approximate estimate a % Inch band¬ 
saw will not run long enough to wear for one-half 
doxeu filings hefori 11 Is broken In so many places 
that It Is Impossible to make soy more use of IL 

Chicago H JouASBEif 


A CUEIOTJI PHEffOHHOll. 

To tho Kdltor of tho 8i ifxtiku Amchicax 

Whllo driving along tho shore of Canandaigua Lake, 
In the State Of New York, on Tuesday, January 4th, 
f observed a curious natural phenomenon 
The temiieraturu of tho air was six degrees above 
sero, a light northwest wind blowing and the bright 
sun of the artemisin occasionally ohm ured by tbe pres¬ 
ence of large and low hanging cumulus clouds. 

Tho surface of tho lake was covered by vapor caused 
by tlio difference In temiarature between tho cold air 
and tlm comparatively warm water Tills vapor rlsl 
ble In the form of a slowly rising, dense, white mist 
gathered In spots In masses rising higher than the sur 
rounding mist As these mans"- of vapor reaihed a 
height of some twenty feet they appeared to taku on 
s rotary motion and formed themselves Into columns 
slowly rising until tlielr apexns met the low lying 
clouds, where they spread out lu a funnel shape ex 
actly aa do water spouts Thn columns varied from a 
foot to posHlbly ton foot In dlnmclei, some of them 
ascending In a straight Hue and othcra bent Into fan 
taatlc curves by tbo action of Ihu wind I saw a groat 
number of tlu-se mist whirls during a drive of some 
two hours, covering a distance of ten mlliw along Iho 
lake shore, and as they formed and drifted slowly 
aero** tbe water lllumlnaLod by thn rays of the set 
ting sun, they were a beautiful and to mo a unique 
spectacle 

Can you tell me If similar phenomena are often ob- 
ServedT jAMts a Lms. 


Speaking Itsfon) the Royal Society In Loudon on thq 
subject of magnetlo storms Mr E W Maunder super 
intpndent of the Solar Department of the Royal Ob¬ 
servatory, Greenwich said that magnetic disturbances 
were In some way connected with tbe rotation of tbe 
sun upon Its axis It was clear that, besides sending 
ns light and heal thu sun sent some kind of Influence 
which came only from certain portions of the aurfacn 
and came along closely restricted lines They found 
there was a tendency for magnetic disturbances to 
take place when a sun spot bad got to a definite por¬ 
tion on the sun's disk If they took It that the Influ¬ 
ence that came from the snn and Btruck the earth 
came from the center of thu sun spot, tin y would bo 
able to calculate how loug (t had taken place, and, 
assuming that, they found It would take about twenty- 
six boors to come from the son, a distance of 93,000,- 
000 miles, to toe earth 
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A GREAT OPEN-AIR 
TELESCOPE 


BY PROE 5. A. MITCHELL 

COLUMBIA UNIVERSITY 



Iiuh iKi'n ■ m ted In Germany 1 
puriKitv tbn making o( astront 
ihlhltlan* to the (lubllr of the hi 
I’nlled stale* ha* repeatedly 


A iijtitrHHt or thlH new Gorman lelew-ope at Trep- 
tow (mar Berlin I with the highest development of 
AnierliHn mannfaiiure prove* of the greatcut Interest 
In llio Verkeg Irlmroi-e owe 8< ikvtikk Atuicait tv On- 
cemla-r Jf.tli IVh9l we linvr a great initrument given 
over In ixail reward), handled by a corps of expert 
astronomer* leaders in Ibolr aputial line* of work 
Prof K K ilarnard la there wllh hla keen eye for the 
measurement of the position* of eotnota, afar i luatora, 
etc, for tbe depleting of alight planetary details, or 
with the help of the pholographlt pinto for the por¬ 
trayal of Mara on a large srale The greatest living 
authority on rionblo alar* l’rof S W Burnham spend* 
two nlghta oftih week with the great 40 Inch ri fra el or 
The dlrmtor. Prof K B Froal. tako* rare of the *|iec 
Iroaeopie Hide of a*tronamy by photographing the spec¬ 
tra of star* lor the determining of tholr motion* In the 
line of sight nnd by day time the telescope la made 
uae of to learn of lntnre*tlng pho- 
noiiti na aboul the aim Thla great 
teleaeoiie Is a model of engineering 
perfection with lls great lube and 
masalve iwrta rising floor and ro- 
totlng dome It Is mounted In 
what I* known n* the equatorial 
form 

But how ulBerenl is the Treptow 
telescope’ Kris led with other pup 
pones In view, It la not nm-osary to 
have expert atlenllats to keep the 
leleacopo deployed almost every 
hour during the day and night 


la done awuy with aud the tele 
arope la used In tin open air’ ThlB 
then brings something radltally 
new In the old wit me of astron 
omy, something tnllri ly different In 
the construction of a great tele¬ 


favor that make II a inoal Internal 
lng telescope. Vltn taken u 

The director of the Trcpinw Oh- 
aervatory, Hr V ft Arrhenhold, by 
hla radical Ideas came Into opposition with the dor 
man scientist* who ridiculed the Idem of placing In 
the open air wllh no protection Tram the wind a great 
tube 68 8/10 led In length seven feet longer than the 
Vcrkca tdrarope <BJ feet) nut undaunted, Dr Arch 


In (lermany hav feat height It bovamo possible to house the luleacop* 

lng of astronomy b> taming the "long telescope tube Into a horizontal 

ubllc of the hnav ixmltlon and pulling over It a cheap portable house 
is repeatedly (ol Hy using the telescope In the open air It became poaal 

tg silontlflt lines bln to entirely eliminate the great dome, and thereby 

[unity to emulate save again more thousands of dollar*. The result of 

i tdcarope (say) the*e plans were that Dr Archenhold was able to 

build the completed Instrument for the modest sum 
descopc at Trep- of 202,600 Of this sum 211,600 was spent for the 

. development of lorn, which waa made of the celebrated Jena glaa 

greatest Interest ground by the uid-eatabitabed Brm of Btelubld, In 

•It Amsbk tv De- Munich The lena la 27 Inches In diameter, and li an 

Initrument given excellent one 

i carp* of expert The radical deimrture from old-established form* in 
,1 line* of work eliminating the dome has many points In It* favoT 

keen eye for the b< Hides the mere saving of money, and also many 

ots, star (lusters, drawbaiks As Is well known to astronomers, the 

ictary dutalls, or temperature of the night air la continually railing 

Into fur the por (espet tally In the early part of the night), and It 1* 

|« greatest living Impoaslblo to have the air in the Interior of the dome 

Burnham spend* at the same temperature as the outside air This 

40 Inch r< tractor caunea the heated air tD pour out through tbe silt 

care or thi *|iec of the dome, and also produco* current* of air In tbe 

raphlng the spec- Interior of the telescope tube llseir All of this mako* 

dr motions In the "had seeing,’ and a distortion of the teleacoph image— 

clcscope I* made the bane of the oxlatonce of the professional astronomer 


It la necessary to drlvo the telescope to make It move 
from east to weat, otherwise owing to tbe earth’* rota¬ 
tion the object would quickly move from the Hold of 
the telescope tn tbe Treptow telescope both observer 
and Instrument moat be moved, and the details of how 
thla la done by a % horse-power motor regulated by 
clockwork con be seen In the smaller Illustration. 



enliold persevered aud finally succeeded In (Ollcctlng 
sufficient funds for the crerUon of the largest tole- makes It the aport of overy passing wind, and even a 

arope In the world And this, too In scientific Ocr slight wind Is apt to set up n vibration In the tele- 

veop*. especially so when the tube Is so long aa In the 
Tho front )*ge Illustration shows the Treptow tele- Archenhold telescope, which Is supported not tn tbs 
scope The old equatorial form of mounting was do- middle, as lu the ordinary tslsncope, but entirely at 

parti d from, for this requires that the eye-end of the one end Though the vibrations may be small and 

telescope he raised through a vertical distance ap- Imperceptible to the eye, atlll when the telescope la 
length of the telescope tube In pointed at a fixed star the Immense magnifying power 

lead and one near the horlaon of the long telescope would make oven the slightest 

>ry expensive olevatlng floor run tremors readily visible and would spoil tbe uae of tbe 


View taken under tbe uoantlag, showing the electric motors for driving 
a ouat om-AU Tuxaoon. 

with the Oor Dr Anhonholds plan of doing without a dome ellml- 

of placing In nates moat of the effect* of air current*, for there la 

i wind a great no "dome effect," aa astronomer* call It, and tbe air 

uger than the In the telescope tube quickly takee the temperature 

ted, Dr Arch of that ouislde Here, then, la a decided advantage 


ollcctlng But unfortunately the telescope being In the opsn air 


Thl* niccsaliHicd a very expensive olevatlng floor run 
b> ele< trie mol or* ilbivvmit AMimcan, December 
26th, I Sob) By swinging the telescope tube In n grant 
fork and eniplovlng nullable counterpoises Dr Arch 
enhold waa able to have the eye-pleec near the center 
of motion and run the telescope tube upward into 
the air The detail* or thlH will be readily seen by 
referring to the Illustration Thl* eliminated the ris¬ 
ing floor nnd saved many thousand* of dollar*. The 


AMtaican, December Instrument for accurate work. It would seem that 
oscopc tube In n front for the Important researrbes of tbe exact astronomer 
mterpolsea Dr Arch the open-air telescope would be a failure, but for pub- 

-piece near the center tic exhibitions only It Is another story Tbe ahacnm 

pu tube upward into of dome and rising floor eliminates • groat amount 

II be readily seen by of the expense, nnd tbe modest amount of tbe popular 

I* eliminated the rts- subscription* can be aU put Into tbe construction of 
snda of dollars. The a telescope thus obtaining a much larger instrument. 


low forked mounting with Us lmavy movable part* Tbe telescope U raised and a star loc ated by 

placed on a aoild concrete foundation Intured a stable of a IH-horae-power electric motor U order to keep 


I the whole construction bad i 


tbe telescope pointed correctly at the ealeattel object, 


The actual expenaa of running the navy of the United 
autea for the past fiscal year amounted to 148.790,000 
In thl* sum le included everything, from the pey of 
enlisted m«u to the repairs and equlppage of veaaels 
And the veaaela Include tbe toga and receiving ships 
as well a* the battleships. 

Tho battleship "Connw tlcut," flagship of the Allan 
Ilf fleet, may be taken as an example of the coat of 
keeping a vessel of that type In service Tho pay of 
officer* and enlisted men attached to this vessel with 
the other expenses amounted to more than 1780,000 
during the fiscal year Just passod The Atlantic fleet 
In that period Included sixteen flrst-elaa* war vessels 
vis., six of the “Connecticut" type, flvo of tho "Georgia" 
class, and tha others ranging from 13,000 ton* to 11,600 
ton*. The average cost of keeping a vessel of the 
"Georgia" class In commission, not 
I Deluding repair*. Is 2*77,600 a year ‘ 
The classes below the “Oeorgl*” re¬ 
quire expenditures ranging from 
2632,000 to 2404.000 While the fig 
uroe will vary for the same vessels 
In different years, the cost changes 
vary little from year to year for 
the same claw $10 621.000 was the 
total coat for running the sixteen 
ships of the Atlantic Heat for the 
past yoar There were twenty- 
three first-class battleships In com¬ 
mission last year, and ths total cost 
of keeping them In service exclu¬ 
sive of repairs, was »13.026,000, 
making an average coat for running 
them 2682,084 On all these ship* 
the repairs amounted to only 2100,- 
4BA 

It might seem strange, but It la 
a fact nevertheleaa, that It costa 
more to maintain a cruiser than It 
does a battleship There ware tan 
armored crulners In commission 
last year, the total cost of running 
t tbe amounting to 27.160,800, or an aver- 

, « wNcrepe. ^ ^ , hlp „ f , 716>ow 

It would seem at the present ttm* 
that there Is to be no limit to tbe 
Increased sise of future battleships, and naturally 
there will be an Increased cost of running expenses. 
For Instance, tbe latest battleships to be placod in 
commission, the “Michigan” add the "South Carolina," 
«cb require n crew of 61 officer* and 818 men These 
resell are of 18,000 togs displacement. The next that 
will be ready for service are the “Delaware" and “North 
Dakota," each of 10,000 tons displacement Barb of 
these fighting crafts win require 66 officers and 87* 
men Then will come the “Florida’" and "Utah," each 
of a normal displacement of (1.826 tons. Thess ma¬ 
ster* of tho sea will have In their respective comple¬ 
ment* 80 officers nnd 864 men But we bar* not reach¬ 
ed the latent vmseto yet The contracts h*!v« already 
been let for the “Arkansas" and "Wyoming Ro m m- 
her (be "Oregon" of Spanish American war famcT 
Welt that is only half a hattlrahlp Deride* the#*. They 
displace (8,000 tone Mich, with a crow of 1.080 men, 
and 16 officer* to oommand. 

The Philadelphia Rapid Transit Company reporta 
that on certain off Ha lines In that city d«« the Int ro- 
d action of “payue-yowenter"’ street earn, tho number 
of accident* to persons hag dsoreaosd 74 per cent. This 
remarkable change tg attributed to tbe arrasgsmant of 
doead doen and ate*. making ft tmppestM* log pe» 
aongwu to get on o» |C s» care a* mmm. 
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AMERICA’S FIRST AVIATION MELT AT LOS ANGELES 

DETAILED ACCOUNT OF THE FLIGHTS MADE BY THE AMERICAN AND FRENCH AVIATORS 

The lint aviation meet In* to be held In thla country drome was located a few mllea from Los Angeles. It Curtlaa and Willard the Unit day Mosers tteaeby 

opoiled at Loa An*elea, Cal, on the loth tnatant l<oul» wae not an Idea] place for flying since It waa not level. and Knabcnahue, In tbetr dirigible balloons, Hew ZOO 

Paul ban, the raoord-b leaking French aviator, waa pres- One end of the Bald waa at a considerably higher do- foot above the grand stand against a wind of 10 10 12 
ant with two Vannaa biplanes and two Dlerlot mono- vatlon than tbe other and tbo machines were, there- miles an hoar Paulhan made bis Initial flight or 8'i 

planes. America was represented by Glenn Curtlaa, fore, obliged to fly quite high In order to pursue a minutes at this time, covering an estimated distant. >• 

C. F. Willard, and G. K. Hamilton, all of whom flew level courae A hexagonal course of 1 61 mllos wss of miles In the second flight he remained alofi 
Curtiss biplane*. The Held that served as an aero- used Only a few short flights were mads by Messrs 10 mlnulea. Ills third flight lasted 29 minutes tie 
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On the second day the tint flight* were made by 
Paulhan, who look out hls new Furman biplane and 
drove It thrice around the course In a ellfT wind, aald 
to be of 18 miles an hour velocity, which was blowing 
from the sea N( xl for variety he mounted one of the 
Uny Blerlot monoplanes, with which Miscnrol had been 
attempting to get off the ground lie had no difficulty 
In flying It In the wind that wan blowing Although It 
bobbed up and down and was tossed almul like a small 
boat on an nugr) « h 1'aulhnn flew about the Held and 
HOtcrul linn * swept post the grand stand, performing 
varlcuiN inaniiiwrH and rising to an estimated height 
of Jim list Thi spectators gate a sigh of relief when 
lie Dually iHnricU oiross the Held from the stand lie 
was soon mil again with his Farman biplane, In which 
be quickly disappeared from view far to the north 
Shortly after bn reappeu-cd over the trees of a nearby 
ram h, nnd frequent 1 j , hargisl ut the grand stand, 
turning aside Just In time to clear the spectators or 
else to sweep over their heads This flight of About 
S4i miles iHstid 21 minutes anil 12 seconds H was the 
fourth flight he had made on the second day of the 
meeting After I’uulhan'a flights, Mr Turtles brought 
out his Rlmlnis rarer, which is fitted with an H-cyllndcr 
uater-eooled motor of 60 horsc-iiower Mr FanculUl 
i limited on board with Mr Curtlas, 
shot Into tin' air for Its speed test 
After d<scribing a wide drcle In front of the grand 
stand furllss flew around the course at a speed fl* 
ured out by l.leiit Paul Beck, of the Army Slgual 
CVirpe—one of the lodges—at over furly miles an 
hour Paulhan Immediately started a flight At the 
same time Messrs Willard and Hamilton started on 
thiir Curtiss biplanes In front of tho grand stand 
Curtiss followed them a few moments after with Mr 
Clifford llarmon as a passenger 
All four machines were flying at 
the eame lime a spectacle well 
worth seeing Paulhan landed a 
few minutes lab r, took on one of 
his inec hnnlcs as a paannnger and 
twhe drill'd the course as readily 
ae hi hud done alone 

Curtiss established a new start 
Ing ri-cord and also a rei-ord for 
landing but Willard beat Curtiss 
In the latter tespert Curtiss start 
ed from n marked square of 4IH) 
square feoet flew once around the 
Held In something over two min 
ulna and landed i im tly on flhc 
square from wltleh lie started He 
broke bis own record for starting 
by gelling off the ground In 6 2/*> 
seconds after a run of but 9M feel 
Paulhan required 1244 seeonds time 
and a run of over 100 feet , 

The great evout of (he third day rul * J * 1 

was Puullian's successful attempt A 

at breaking the world's record for 
altitude The existing record had 
been made only six days before by Hubert Latham at 
Mourmelon. France, with hls Antolnetti monoplane, 
and was 3,444 foil Paulhan started In front of the 
grand stand, anil heading north, ho went steadily 
upward In cInk's until he was nearly a mile high 
Bo high did he fly that to the eye* of (he onlookers 
the machine appeared the merest speck In the sky 
Arter ascending some 46 minute*, ho pointed hls bl 
plane once more toward the earth, and came down at 
a much greater angle and In about one-sixth the time 
(744 minutest The registering barometer on hls ma 
chine registered 1 BJB meters or Just over 6,000 feet, 
so thst Paulhan had apparently beaten Inthara's rec¬ 
ord hy some 1 600 feet lie was given a great ovation 
upon landing The total length of the flight xu S3 
mlnuli-s 46 1/6 seconds Paulhan s height, as meas¬ 
ured from the ground, was officially determined at 
4.186 feet 

The fourth day Paulhan gave a good demonstration 
of the weight-carrying ability of hla new Farman ma¬ 
chine whirh la murh smaller and weighs 236 pounds 
less than the regular Farman biplanes, by taking up 
hls two assistants Malwon and MIscarol, and circling 
sevirnl tlroos around the course with them. Curtla 
circled the luuree ten times In 24 minutes 64 2/6 sec 
ends. Paulhan tried to beat this time and fulled by 
five seconds only Previously, he made three Ups In 
S 161/6 carrying hie w He as a passenger After cir¬ 
cling the Held ho alighted readily In the marked-off 
square from whirh he started In another flight of 
7 minutes' duration he carried Mrs Ferris ax a pas¬ 
senger. He again resorted to hls sensational methods, 
flying low over the grand stand, making sharp turns, 
etc Hamilton, Paulhan, Cutilss nnd Willard quall- 
flnl In three-lap flights for all events The first named 
insile a flight with hls vertical rudder tasked, In order 
In show that thla rudder doe* no! hnve to he used In 
connection’•W^h the balancing planes, as Is done by 
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the Wright brothers when they v 
to correct its trail 
This combined operation of the equilibrium-maintain¬ 
ing device with the vertical rodder Is one of tba 
strung rat claims In the Wright patent Where plana 
warping Is employed. It Is necessary, In order to pre¬ 
vent (he slewing around of the machine, when the 
plane la warped to a greater angle. With balancing 
planes like those used by Curtiss, the resistance In¬ 
serted at one end of the machine la as great ns at tha 
other, the consequence being that the vertical rudder 
doM not necessarily have to be used. This flight with 
the rudder fastened demonstrated very well the differ¬ 
ence between the two systems. Mr Willard again flew 
once around the course and landed In a measured 
square, thereby winning a prlxe of $260 Paulhan was 
presented with a $600 silver cup by enthusiastic clti 
zone of San Diego The next day be made a cross¬ 
country flight of some 16 miles to Ban Pedro and back, 
circling above the revenue ruttere In the harbor and 
being greeted with i beers by the Inhabitants Paul¬ 
han also made 8 rlnults of the course with hls assist¬ 
ant In 1844 minutes, and afterward flew twice around 
It alone In the Blerlot monoplane Hls fastest Up la 
(be latter raathlne was done In 2 48, wbleb equals a 
speed of 34 14 miles an hour Curtlsa made the fast 
est lap of the course in 2 12—a speed of 43 46 miles 
per hour Subsequent to n rice with Beochy, Knaben- 
sbue made a lap In hls dirigible In 6'10 2/6—a rate of 
18 4 miles per hour Hamilton tried for the slow Up 
prise and succeeded In making one circuit of the course 
In 7 36 2/6- a speed of 26 78 miles an hour The time 
of Willard's slowest Up was 2 111/6 Hamilton made 
a 12 minute flight for altitude, reaching a height of 
63044 foeL 

But vury little flying was done on the sixth day of 
the meeting, owing to wind and rain The Held was 
wet and muddy, but notwithstanding this, all the ayl- 
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store got off the ground without much difficulty and 
made a few short flights. Paulhan attempted to boat 
Curtiss' ten lap record, but ho was unsuccessful Wll 
Urd and Hamilton also made an attempt at this rec¬ 
ord, the Utter covering the 18 1 miles in 30 24 2/6 or 
at an average speed of 217 miles sn hour MIs¬ 
carol Paulban’i assistant, made a brief exhibition 
flight with a Blerlot monoplane In landing, the ma¬ 
chine tipped to one side, causing the wing to strike 
tho ground and break off The accident was blamed 
upon tho substitution for wing warping of the movable 
ends of the tall, which normally move together and 
act as the horizontal rudder By moving three ends 
of the tall In oppoalte directions, the transverse equil¬ 
ibrium can be malnUlned fairly wall undar ordinary 
conditions, although thU method U not so poaltlve as 
that of warping the wings themselves. 

Sunday January 16th, but tew fllghU were made, as 
tbs weather still remained Inclement The following 
day. however, Paulhan attempted to break Forman's 
record of 4 hours and 17 minutes. After remaining 
aloft 1 hour, 68 minutes, 27 2/6 seconds, during which 
time he covered 76 6 miles, Paulhan was obliged to do- 
srend od account of n leak In the gasoline tank. He 
therefore did not come within 244 hours of equaling 
Forman's record Hamilton also flew during soma of 
Utt time that Paulhan was making his endurance 
flight He kept at a lower level nnd made 11 clrculU 
of the course, but was obliged to stop on account of 
motor trouble Curtlsa lowered bin time tor ton lapa 
lo 23 minutes, 43 2/6 aecoada (40,71 mile* an boar) 
Hla fastest lap was three aaeoada slower than hls beat 
previous circuit Paulhan covered ten taps In IS 61/6. 
Batchy nude one lap In hls dfiigtbls In 4'ST4/1 
08 46 miles an bow) This was the fastest lap 
scored by any tUrlgfble daring the meet "The 
QlU-Doecb biplane, which to very much 10m the Cor¬ 
liss, nnd wbleb was oonstmtsd by two gsntlemsa 
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lit, soads ssversi nttMBsvs jo sir 
tbs ground, bat was only an Boas tful in staking skew ■ 
short Jumps. $fr.' Clifford Harmon mads a abort flight 
alona in hls new Onrtian machine. 

Tuesday, January 18th, Is hoteworthy tor Urn took 
crons country flight of Mona Paulhan, who flew to 
"Lucky" Baldwin's ranch and bock, a distance of abort 
4744 nllen, In 1 boar, 2 mlnntee, 48 4/6 seconds. la the 
course of this flight he rone to n height of 2,130 feet, 
aoeordlng to the registering barometer carried In the 
biplane Most of the time he was At a height of be¬ 
tween 1,000 and 2,000 feet Daring the return Jour¬ 
ney, which wee made In about 22 mlnutea, Pnulten 
had to light against a rather strong westerly wind, and 
yet be la said to hnve required only about three min¬ 
utes more returning than he consumed in flying to the 
much Probably at the elevation at which he was 
traveling he did not encounter as strong n wind an 
was blowing near the earth. 

January 18th was given np to the making of a num¬ 
ber of flights with passengers. The weather wax per¬ 
fect save for a puffy wind In the early afternoon, 
which later died out altogether About I'M Pi M 
Paulhan started on a crose-oountry flight with hls srlfs 
as a passenger After circling once around the Held 
he left the course nnd headed directly toward the 
ocean. He flew at a height of some M0 feet to Re- 
dondo Beach In tha course of hls flight he peasad 
over several other neighboring seaside resorts. He re¬ 
turned safely after 3244 mlnntee, having covered over 
20 mile* across country without difficulty This flight 
was twice na long is that mode by Orville Wright et 
Fort Meyer last summer In the speed test for ths gov¬ 
ernment It Is the longest c r ow s country flight ever 
made with a passenger, although It wee not by any 
means as hazardous as the one mode by Mr Wright 
Other flights were made with Mrs. c F Bishop, Ident 
Paul Beck, W R. Huarst, and a reporter for a New 
- York newspaper For the second 
time Lieut Beck tried dropping 
dummy bomba upon a measured 
square on the ground While be 
did not succeed In hitting tha 
mark, he come very close to It, and 
showed the possibility of dynamit¬ 
ing a warship or a town in this 
way Paulhan's last flight was 
mode with Mr Harmon aa a pan- 
senior It was a cross-country 
flight of 8 to 10 miles lasting about 
20 minutes. Hamilton made three 
attempts at high flying, rising to 
heights of *66, 300. and 700 feet, 
respectively The GUI Doach bi¬ 
plane was Anally made to fly and 


by Hillary Boschy 
however. It woe badly damaged 
Curtlsa mode two laps, but woe un¬ 
successful In breaking hla speed 


r The last day of tbe meet, Janu¬ 

ary 20th, Cnrtlss made the longest 
flight he has ever accomplished 
Storting at 2*26 P M , Paulhan had mode bat two or 
three lapa, when Curtlas went aloft about half a lap 
behind him Mounted on hls Rhelms racer. Cnrtlss 
steadily gained upon Paulhan, and after making three 
laps passed him In front of the grand stand, hla small 
biplane flying directly above the larger French ma¬ 
chine- This was the first real race the spectators hod 
witnessed, and Curtlas received grdat applause He 
continued to fly around the course until he had cov¬ 
ered 80 laps (48 8 miles), hU time being 1 16 S» 
Paulhan mode 26 circuits of the course (56.36 miles) 
In 1 84-34 Tbe average speeds of Cnrtlss nnd Paul¬ 
han were respectively 27 8 nnd $5 77 miles on hour 
Hamilton mode n flight to Monets, about 7 miles from 
tha aviation field- He rose to a height af several 
hundred feet and disappeared from view upon tbe 
horisan. Upon Me return tbe crankshaft of hls motor 
brake when he won nearly book, and he succeeded In 
gliding down to the Held end alighting without mis¬ 
hap A feature of the last day was a panda Showing 
the evolution of locomotion. Tbe phrade opened with 
an old-time "prairie * ‘ 


Show to be held In America 
se a separate affair will open In the Heahaoioe But* 
lug, Boston, Mass, the evening of Pebtart? ttrd. 
This show wffl be held under ths aasptose of tbs ASM 
Onb of New Eagtand. and a oumbsr of men well 
known In the aeronautical world atom sponsor* far 
It Beeldeq MtMTWS models of aeroplanes, there wBl' 
be exhibited t number of taSaleed ruptsrt ptaUH ma¬ 
chine*. A dopHesteof tbe Dotted States gttrat H om nt V 
only dirigible kplkwi wfll he oh tfc*. tnvegto* 

--— -■—* soytUtt io **Mkfc ehertg 

the meoeger of th* abb*, , 
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TOOL TOB amm (TAT BOLT*. 

8Ur bolt* In locomtlve hollars usually Irak mat 
the Is car side of the outside boiler eh set When the 
broken bolt Is In position behind the frame of the loco¬ 
motive tt U necessary to drill the bolt on the firebox 
end drop It out of the way, nfter which a bole U bored 



Its own oontor. Bat the center of enoh circle U the 
axle in the reeptotiv* block. Hence the block* move 
outward In their guide frame* aa the arm* are thrown 
out The angle bearing*, center, arm weight are all 
therefore eoutantly changing poaltlon 10 long a* the 
arm la being turned fast enough Bach centrifugal 
arm In Ita flight doaa not deocrlbe a circle, but ratber 
an elllpaoldal curve due to the ahlftlng of Iho block 

The two guide framea, aa haa been ate ted, are placed 
parallel to each other, each having a block, arm, 
weight etc. The block* arc held In oppoelte positions 
so that the arms will balance each other and ao that 
the two blocka will always reciprocate In oppoelte 
direction*. 

The mean* employed to hold the centrifugal arm* 
In poaltlon, and yet allow them to follow their rupee 
live "pnlli," consist* of a ahaft between the guide 
framea with two crank arms, each of which haa a 
pin extending Into a Blot cut In each arm The crank 
abaft la driven by a small motor Aa the crank* turn, 
the centrifugal arm* are turned by the pins which pro¬ 
ject In the arm-alot*. The greater the speed of the 
crank, the greater the power of the centrifugal arms 
Because there Is no connection between the centrifu¬ 
gal arms and the cranks, the reciprocating action of 
the blocks Is caused entirely by centrifugal force 

It la a ourlous though easily comprehensible fart 
the amount of centrifugal force developed was so great 
In the machine Illustrated that It waa necessary to 
cut away part of the material of oRch arm and to re¬ 
duce the weight *0 that the pistons would not ham¬ 
mer against the cylinder heads. 


tool 101 curm tt stay bolts. 

through the stub In the outside sheet and the part of 
the bolt remaining Is cut out with a round nose chisel 
This Is difficult to do, and It sometimes happens that 
the ahoot la grooved In the operation, and trouble la 
caused thereby With a view to overcoming thl* diffi¬ 
culty the tool Illustrated In the accompanying engrav 
lng baa been Invented. It constats of a cutting mem 
her arranged to move In a ahoath which can be fitted 
Into the hole drilled In the bolt and serve aa a guide 
for the cutter which In then operated to cut out the 
bolt. The body of the tool, which Is of hexagonal 
form, la Indicated at A Projecting from the body A 
li a blade B formed with a bead C at lta lower edge 
The sheath above referred to la Indicated at D and 
le formed with a central bore to fit the bead c and a 
slot to receive the flat portion of the blade aa Indl 
rated In Fig 8 The aheath U la reduced at B to 
form a centering guide. The bolt to be removed la 
first drilled out, aa Indicated In Figs 8 and 4, to the 
diameter of the part B of the aheath The portion B 
la then fitted Into the bore, after which the cutting 
tool la operated to drive the end F of the blade Into 
tho bolt and cut It out aa Indicated In Fig 1 After 
the bolt has been cot at three or tour points it may 
easily be knocked out Ur William Smith of Pesh- 
tigo, Wit., has secured a patent on this new cutting 
tool. 


mums oMmuxueAL roxes fbactioailt 
A Danish engineer, resident In New York city. Dr 
Albert C Albertson, has endeavored to turn to prac¬ 
tical use the enormous centrifugal force generated by 


BEAD! roi BUCK XLLII. 

During the process of baking bricku the kilns ex 
pand and contract, and If the aides are not braced 
after they bavH contracted they are apt to topple over 
If the kiln should expand again Hitherto It haa 
been the custom to brace the sides ot a kiln with llm 
bora and wedges which work Involves considerable 
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led In an actually constructed and operative air com¬ 
pressor, with what success we leave our readers to 
judge from the accompanying Illustration and the fol¬ 


ia each of two parallel guide frame* a block Is 
mounted to reciprocate Each block Is connected with 
the piston rod* of a duplex compressor Through tho 
blocks an axle runs to the end of which la attached a 
weight-carrying arm. When the anna are thrown 
forelby to one aide or the other, each block move* 
book and forth, because the centrifugal force produced 
at the weighted end of the arms 1* endeavoring to 
carry the weight off at a taqgent to the circle from 



danger to the workmen while adjusting the vtodgea 
In order to remove this danger an Inventor haa recent 
ly devised the brace Illustrated In the accompanying 
engraving It consists of a bar A formed with teeth 
along its upper edge One end of the bar la provided 
with a pair of studs adapted to engage a curved slot B 
In a supporting member O The baa* of the support¬ 
ing member 1* mad* broad *0 as to provide a large 
bearing surface The bar A enters a recess In the 
supporting member and la cut away at D so that when 
the supporting member Is pressed against the wall of 
the kiln the upper edge of the base will dig Into the 
wall, as shown In one of the Illustrations. The tooth 
on the bar A are adapted to be en 
gaged by a pawl B which Is ful 
trumed In a member F that le 
supported on a timber disposed 
along the side of the kiln The 
member F Is held In place by teeth 
0, which dig Into the wood The 
pawl K la provided with a thumb 
piece B by which It may be lifted 
out of engagement with the ratchet 
teeth In Lhe bar In using this 
brace the workman thrusts the 
supporting member C against the 
elde of the kiln and place* the 
member F In poaltlon on the Um¬ 
ber Then pressing against the 
kiln with hU foot h* takes up th* 
Slack between the two member* 
C and r- by engagement of the 
pawJ 5 with the ratchet teeth on 


the her A Mr Ana tola Fsruaae (can of J McLean, 
148 Bast Strand, Rond out, N T) haa Juat received a 
patent on this Improved brace for brick kilns. 


rrrcHU*’ halx fab. 

It la customary for butchers to weigh meat in larga 
scale pans that are usually provided with a rigid ball 
which la alao of largu dlmemilatui, and the fact that the 
ball la rigidly attached to the pan makes 1L Inconveni¬ 
ent to stow away the pan when It la not In use The 
accompanying engraving Illustrates an Improved form 
of butcher’s scale pan In which the ball Is so mountod 
that It may be folded down against the pan when It la 
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not In use, but whenever desired may be locked rigidly 
In an upright position Thu ball Is not directly con 
nected with the pan, but to a pair of rails which servo 
to distribute the strain In our Illustration we have 
lettered the pan proitcr A. Riveted to the pan at tho 
bottom are a pair of diametrically disposed straps B 
which crons each other at right angles and are bent 
up at the ends against the sides of tho i*n The two 
rails C which are curved to conform approximately to 
the shape of the pan are aetured to the ends of the 
bare H Hinged to these rails la the ball B which Is 
provided with the osual hook for attaihlng It to the 
scales Onu ot the rails v In formed with an outwardly 
projecting flange B in whbh la a square aperture 
adapted to Teei Ive a linger F that Ig free to slide on 
the ball 0 When the finger F Is tilled Into this *i»t 
lure the ball la held rigidly In upright pasltlun On 
lifting up the finger F the hall la released and may be 
folded to the position Indliated by dotted lines In tho 
engraving Mr Jacob Feldman of 70 Carlton Avenue, 
Brooklyn, \ Y, has recently secured a patent on thli 
Improved scale pan 



A very convenient device for ewurely locking doors 
has recently been Invented whlih Hbould be of par¬ 
ticular value to traveling men who often find It neces¬ 
sary to octupy a bedroom not fltlpd with an efficient 
lock The locking devlie may readily be applied to 
any door without marrlug It In the least. As shown' 
lu our Illustration, It consists of two plates. The 
larger plate A Is provided with teeth which are 
placed against the Jamb of the door and when the door 
In closed on the plate It form these teeth Into tho 
wood Tho opposite end of the plate A la turned 
back upon Itaelf to form a hearing r the purpose of 
which will presently be explained A square opening /> 
la cut through the body of thu plate A and adjucent to 
this opening a iam or eccentrically mounted disk K la 
provided The Becond plate, aa shown In Fig 3, la 
formed with bearings F adapted to fit Bt opposite aides 
of the bearing F and receive a screw that imsaea 
through the bearings of both plates, being threaded 
Into one of the hearings F Tho smaller plate Is also 
provided with a lug O which projects through the open 
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in* D in tha plate A. The lot O la recessed to receive 
tba cam ®, and the latter U turned to proa* the etep B 
agalnat the door and thne lock It shut. In order to 
allow tor the movement of the emaller plate as the 
cam X le turned the bearlna 0 of the larser plate U 
elongated as ehown In the drawing The Inventor of 
thle door securer la Mr Charles W I-ent of Tinsley, 
Iowa. 

AM OIL DU 

The oil ran llluetmlid In the accompanying ongrav 
lng belong* to the c lane embodying a flexible bottom 
which la o|h rable to cause a flow of oil The construe- 
lion lull shown, bowour, Is arranged to provide a 
i ousldcrably greater flow of oil than le obtainable In 
(mis of (he conventional construction This result Is 
hi 4 nred by providing three diaphragms In the can, one 
or which serves as the bottom of the can, while tho 
other two are connected at the center by a nipple In 
this manner an oil chamber separate from the main 
portion of thi inn Is formed In the accompanying 
mgravliig tin inn In shown at A with the usual nowlo 
H threaded Into the upptr end Fitted Into the lower 
end of the can Is a retaining ring C whlih has extend¬ 
ing (lunges at the upper and lower ends and Is also 
bint outwardly at the lowi r cud to lit agalnsL a 
shoulder formed In the can body The dished dia 
phragms 1) and E bear against the flanges of tho retain 
lng ring The two diaphragms n and E are connected 
at the renter hy the nipple O The diaphragm or hot 
turn />' Is soldered fast to the can body An oil cham 
her Is thus formed between diaphragms F and K In 
operation when the bottom of the can Is pressed In 
ward It drives the oil from the oil chamber with 
greater pressure than would be the L-ase If the entire 
can body formed a single oil vessel At the same time 


1 with s downwardly projecting flange adapted to en¬ 
gage a flanged piece J carried by the tongue. The 
lever / Is mounted In bracket* secured to the bounds 


with the piece J A cord running from the lever I to 
within convenient reach of the driver may be drawn 
upward to throw the lever 1, whereupon a latch X 
will engage a Hop piece serving to hold the lever In 
set position With the iroaeplece J set as shown In 
Pig 1 It la possible to lock the brakoe against the 
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wheels, while ir the piece J Is set with tho flange at 
the opposite side, aa shown In Pig 2, It serves merely 


fitted with rotted at one end to mm# the floor, 0 
tho opposite ond connected by a so to of links to 
a polr of baU-erank lovors form teg s sort of a treadle, 
on which tho operator's test are supported. By pleas¬ 
ing this troadte downward, pressure will ha brought to 
bear on tho rolled, causing the chair to rook. When 
desired, the mechanism may be thrown oat of opera¬ 
tion by folding the treadle up against one of the cross 
piece* of tho chair 


Of tho hundreds of thousands of dollars worth of 
Oriental ruga brought into the United States annually, 
many of thorn are what la known to the profeeslon 
as “washed rugs.” This meant that brightly colored 
Oriental rugs are eometlmee washed with a solution 
□f chloride of 11 tie, a treatment which partly bleaohes 
the colon and Imparts a soft appearance to the rag. 
Tne chemical treatmont Is a process of washing which 
produces the effect of age and a peculiar sheen to the 
surface, which la pointed out by many dealers as a 
proof of superior quality The fact Is, however, that 
the process of washing Invariably weakens and in 
tome Instance* destroys the materials of the rug The 
progressive effect of the chemical treatment of the 
rug Is this The chlorine gas contained in the chloride 
of lime attracts oxygen and moisture from the air, by 
which muriatic arid It formed This sate away the 
vitals of the fabric. Sooner or later the wool and 
cotton to the rug become brittle, and thus weaken 
the warp and deteriorate the wool. When this deteri¬ 
oration li complete, the pile of the rug may be swept 
away by the ordinary process of sweeping, and the 
warp, which te the foundation of thk rug, becomes so 
weak that holes appear here and there, and soon the 
rug 1a worthless. 



the other two diaphragms yield as well, thus effecting 
a large discharge of oil Mr Frederick O Svetllk of 
Cadott, Wls, has recently secured a patent on this Im¬ 
proved oil can 


AUTOMATIC WACOM MAKS. 

Two patents have recently been Issued on the sub¬ 
ject of wagon brakes, describing a form of brake for 
use on carriages and wagons, that will be automat I 
cally applied when the horse la checked or prciaee 
back against the load when going down hllL The 
brake may also be applied by band and can be thrown 
out of automatic operation whenever It la desired to 
bark the vehicle In order to take off tho strain upon 
tho mechanism when traveling around curves or over 
rough roads, a flexible connection 1s mado between the 
tongue and the brake m« hautam In Fig 1 the tonguu 
lo Indicated at A It 1a provided with a crowned roller 
8 mounted on a vertical axis whlih bears against a 
crown roller C mounted on a horlxontal axis. The 
roller C Is carried between two arras of a brake reach 
n which are disposed at each side of the main reach E 
and are free to slide longitudinally In the hounds. The 
brake reach D te connected at the rear ond to a lever F 
which la connected hy chains to the brake beam O The 
lattor carries the brake shoe* that bear against the 
rear wheels of the vehli le The brako beam te connect 
ed by a spring to a post H carried by the main reach 
B It will be evident that when the tongue te pressed 
backward or when tho vehicle rldee forward on the 
tongue the brake reach will throw tho lever F back 
ward, drawing the brake shoes Into engagement with 
the rear wheels. A band lever extends upward from 
the lever F to permit of operating tho brakes manu¬ 
ally In order to throw the automatic mochanlxm ont 
of operation tho tongue A 1s locked to the bounds by 
means of a simple mechanism. it consists of a lever 


It cannot set the brakes. 

The second construction referred to te similar to 
that shown In Fig 1, and corresponding parts are re¬ 
ferred to by the same, but lower-case, letters. Tho 
tongue a Is connected to the brake reach d by moans 
of a chain & which passes over a pulley r The brake 
reach d Is connoeled to a lover / which to turn 1s con¬ 
nected by means of chains to the brake beam g The 
brake beam la coDnei ted by a link to tba main reach e, 
and Is hold to Inoperative position by • spring attached 
to tha brake reach d The hand lever for operating 
the brako Is shown at h A locking devlre similar to 
that shown In Fig. 2 U Indicated In Fig 4 comprising 
a levor I mounted on the hounds, a lug ) mounted on 
tho tongue and a latch k Tha Inventor of then wagon 
brakee Is Mr Ebon Q Dolan of Btarksboro, VL 


lui-sovKu Shop Btittcukr — 1 The shoe stretcher Illus¬ 
trated herewith Is so arranged that It may be adjusted 
for sLretchlng shoes of different sites and shapes, and 
for applying the 
pressure at any 
point desired so 
as to stretch tile 
■hoes to a com¬ 
fortable lit The 
stretcher is pro¬ 
vided with a sta¬ 
ll o n a r y base, 
formed with an 
arm at Its up¬ 
per end. which 
terminates In a 
knob. Fulcrum 
ed to the base 
Is a boll-crank lever, one arm of whlih Is ateo provided 
with a knob, mating that of the fixed arm. By depres¬ 
sing the bell-crank lever, the knobs will be forced 
apart, streUhlng the shoe at tho points of contact 
These knobs are removable, and are provided et one 
side rounded and the other projecting Bach knob also 
has a square tapered opening adapted to lit the arms 
of the shoe stretcher The knobs may readily be ap¬ 
plied, either with the projecting portion bearing 
against the shoe, or with the rounded portion, as de¬ 
sired 

Rix kiso ATTAcmotHT ros Rocki.hu Chaim. —An In¬ 
ventor has recent¬ 
ly procured a pat¬ 
ent on a device 
for rocking 
chairs, without 
placing the feet 
on the floor Tho 
particular advan¬ 
tage of thfa 
scheme 1s that a 
■light movement 
of the feet will 
cause the chair to 
rock. Fulcrum ed 
to the rockers are 
a polr of levers aOCKTMt 0MAT1 ATTAOMMIMT. 



713 - 1 



IMFBOVXD BOl ITMITCHlk- 


gtaring to some bright hue, perhaps red, and te not 
salable An unscrupulous dealer will subject the rug 
to the serine of washings to chemically prepared water 
In this way be turns ont a rug pooseastog a soft an 
tlque sheen that te truly captivating, and finds a ready 
purchaser for tho doctored floor covering 


A New Comet Blmuni la Math Africa. 

A new comet visible to the naked eye was discovered 
at Johannesburg on January 16th by tones, to right 
ascension 19 hours, 60 minutes, 26 second* and decline 
tlon minus 23 degrees, 69 minutes 24 seconds. 

At tha tlmo ot Its discovery tho comet had an hourly 
motion to right ascension of plus 41 seconds of time 
and declination of pins 6 minutes 4 seconds of arc 
The comet discovered Is brighter than Venus. At 
Lick Observatory It was easily seen with the naked 
eye at noon about four degrees east of the sun and one- 
half degree north of It. moving northeast 
For a few nights the comet was a brilliant object to 
the clear southwestern sky Just offer sunset. 

Readers of the Bcis-mnc America h will hardly con 
fuse .bis comet with Halley's, which has been the ob¬ 
ject of constant study since September 11th, when It 
was sighted The Bouth African body Is one of the 
two or three comet* which are usually discovered 


Dr Joseph K Pogue who 1* to charge of the Dlvt 
■Ion of Mineralogy to the U 8. National Museum, has 
recently described in the Smithsonian Miscellaneous 
Collections a remarkable specimen of pyrlto studded 
with crystals of gold and partly covered with plates of 
galena from tho Snettlsbam district near Juneau, 
southeast Alaska. The pyrita 1s to the usual form of 
a cube, but what te very remarkable te that there are 
on It more than one hundred and thirty well-defined 
i rystals of metallic gold These are also to tbs cub! 
cal system and from ons-thlrd to one-balf burled In 
the pyrlto, never more, and seem to have no definite 
relation to the crystallisation ot the pyrita. Similarly, 
crystals of galena and obaloopyrite are found on the 
pyrlto The structure and relation of the galena to 
the pyrite te of considerable scientific Interest and te 
described to technical detail by the author This very 
unusual occurrence of these minerals to crystallo¬ 
graphic juxtaposition te described by Dr Pogue as fol¬ 
lows- “The pyrite, when Its present site was nearly 
attained, sustained a deposition of crystallised gold 
upon Its surface‘followed by the precipitation of a 
■mall amount of chaleopyrita which, to turn, was suc¬ 
ceeded by tbs formation of the galena. A further 
■light accretion of pyrita completed the development 
of the specimen" 


Failure of a fly-wheel, says Boflror and the En¬ 
gineer, usually begins by tbs starting of o minute crack 
oo the under surface of the rim at tho point of greatest 
■tress, vli, near the ends of tho anno adjacent te the 
rim joint The cracks gradually deepen until failure 
oecors, with all tta dl aaa trouo oo—q a eocea. Thee* 
minute cracks are risible to an sx portjsnosa eye, and 
careful inspection will aid materially te the prrrenttee 
of fly-wheel ex pto eh ma. 
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The Scientific American Boy 

By A. RUSSELL BOND 

has just been reported as one of the books at present moat in demand at 
Tha New York Public Library, Circulation Department 

T HIS l* ■ story of outdoor boy life, suggesting a 
large number of diversions which, wide from 
affording entertainment, will admnlate in boy* 
the creative spirit. In each Inttance complete practical 
instructions are given for building the various articles. 
The needs of the boy camper are supplied by the direc¬ 
tions for making tramping outfits, sleeping bags and 
tents, also such other shelters aa tree houses, straw 
huts, log cabins and caves. The winter diversions In¬ 
clude Instructions for making ala kinds of skate sails 
and eight kinds of snowmhoes and skis, betides Ice 
boat*, scooter*, sledge*, toboggans and a peculiar 
Swedish contrivance called a “reuwolf ’ Among the 
more Instructive subjects covered are surwyitig, wig¬ 
wagging, hellographing and bridge-building, in which 
six different kind* of bridge*, Including a simple ca tl- 
lever bridge, are described. 

12mo. 320 Pagm. 340 lUxutratioiu. Pric* $2.00 postpaid 

THESE HAS RECENTLY HEN ISSUED A SEQUEL TO IMS BOOK ENTITLED 

The Scientific American Boy at School 

By A. RUSSELL BOND 
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Litton OF THI PARIS FLOOD 

I T 1* rather surprising that Id all the voluminous 
cloHirlptlDDH of the Faria flood, which have been 
inibllabed In America, there has been given no 
complete analysis or the meteorological condi¬ 
tion* which have turned the usually gentle and tract¬ 
able River Heine Into a raging torrent, and wrought 
unbelievable havoc In the far famed and beautiful city 
of Paris. It seems unlikely that any mere rainfall In 
tne watershed of the Heine could have been sufficient 
to produce the present enormous flood, and It la prob¬ 
able that a great part. If not the major part of the 
Hood water, Is due to auddon melting of the snow In 
the mountains and on the higher levels 
Apart from the extreme suffering and personal Inrun 
venlenra resulting from the flood, the most serious 
aspect of the calamity Is the disastrous effects which 
must surely result rrom the Inundation or the founda¬ 
tions of the city, and the flooding of Us labyrinth of 
aubways and sewers by a vast volume of water of 
great depth pressure and velocity It Is a fact, well 
understood by engineers and architects, that founda¬ 
tion material which la perfectly stable In the dry 
condition, may lose much. If not all, of Its supporting 
liower when It becomes saturated, and particularly, lr, 
aa in the present case, the ground adjoining the foun¬ 
dation la full of auch voids aa are represented by 
subways, sswers, collars and other excavations A 
substratum which will remain stable under normal con¬ 
ditions, may begin to flow or slide when It Is saturated. 
In which case heavy cracks will appesr In the super¬ 
incumbent walls. If Indeed thn building be not thrown 
town sltogether 

Furthermore the cabled reports, referring to caving 
streets, bursting sewers and collapsing subways, Indi¬ 
cate that another moat destructive sctlon of the water 
must be actively at work We rerer to the subterran¬ 
ean flow of watar under prnasurs along the face of 
foundations, subways, sewers and other subterranean 
masonry work Where inch flow occurs, as for In¬ 
stance along the outsldn of a sewer, there Is liable 
in he a washing sway and displacement of the soil 
or other material, and where the sewers are filled 
with water andir hydraulic pressure due to a con¬ 
siderable head, such as exists In the flooded district 
of Paris, It can easily be seen that, having but lit¬ 
tle strength to mint an outward thrust, they would 
be eailly burnt open, particularly If, as suggested, the 
cm.losing soli had been washed uway by tbe flow of 
enter nlong their outer nurfare Only when the floods 
have subsided and a full examination can be made, 
will the full measure of the present disaster be ascer¬ 
tained, but tbe probabilities arc that the rebuilding 
of sub-siirfnc« construction will have to be done on 

Unquestionably, one result of tbo flood will bo tbe 
undertaking of public works designed to prevent wty 
re|>elltlon of the disaster An obvious plan would he 
to build a masonry retaining wall, or levee, throughout 
me Whole length of the city and for some dlaianca 
above It, carrying the work to a height auffletent to 
pit \enl unj Tutuio overflow Bo enormous has been 
the volume of water that ha* route down, that unless 
the nails wire tarried to an Inconvenient height, it 
non Id he necessary to Imrease the cross sectional area 
of the i hatinel elllter by dredging which la practicable, 
nr hv whittling, whlrh because of the gnat value or 
the proisrty that would have to be rondentnad for this 
purpose would seem to be out of the question. 

Thin Util |H llllk doubt lhal the overflow at 
I'arls has bet n grinlly tm reused liy the 
of so inattt ltiMHonrv brldgis, eailt of which 
mm ml lies" masonry pit rs that greatly rednee tho 
nreu of tb' thunnil. and If the municipal engi¬ 
ne! rs und< rinke a sufficient, enlargement to abao- 
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lately prevent future overflows thebguestlon of the 
obstruction presented by these bridges must surely 
come up for consideration Judging rrom tbe reports 
It would seem that not only the piers, but the super¬ 
structures of the bridges themselves have served to 
dam the waters and spill them over the adjoining 
hanks. 

If the masonry structures were replaced by suapen 
alon bridges or single trusses spanning the entire chan¬ 
nel from wall to wall, a great step would be taken 
toward the prevention of future floods But would 
Peril, the beautiful, submit to the removal of so many 
monuments of her architectural genius as are afforded 
by tbe present succession of picturesque stone arch 
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THI VIW TORX DECT TVHIXL WATXX KOTLT. 

J UIXIICD from the standpoint of sound engineering 
and practical ntlllty the plan to carry the new 
live hundred million gallon iter day Catakllt 
water supply through the length of Manhattan 
Island in nne large deep tunnel, cut through tbe ever¬ 
lasting rock, Is one of the moat commendable projects 
ever brought before this ilty. and we feel that a strong 
protest should be made agalnaL the attempt to dis¬ 
credit this enterprise, whlrh la now being made by 
certain more or less Interested parties. 

It la unfortunately a fact that In thla age or sensa¬ 
tionalism there li no more fruitful Held for the panic- 
monger and scarehead writer than that of engineer¬ 
ing works of great magnitude, for such works deal 
with the stupendous forces of Nature, developing 
her latent energies on a grand scale, and holding 
them for beneficent uses only by the curb and bit 
Ol technical knowledge and sound engineering Judg¬ 
ment U Is the easiest thing In tbe world, by a llttl* 
Joggling with figures and a large mis-statement of fact, 
to write a sensational article (or a series of them tor 
that matter), that will lead the lay public to believe 
that the project under discussion Is 111 conceived and 
pregnant with big disaster For a notable Instance or 
tbls It Is sufficient to rarer to the agitation agalDst 
the ranstruction of tbe Panama Canal on the plana 
which are being so successfully followed Now. the 
rltlsens of New York may rest well assured thst the 
engineers who have slaked the city* welfare and 
their own reputation upon the construrUon or a huge 
water-supply tunnel, from one hundred and flrty to 
(wo hundred feet below the surface nf Manhattan, have 
sot committed themselves to the srheme without the 
moot exhaustive examination of the physical conditions, 
and the cloareit evidence that In econom,, durability 
and public convenience, tbe tunnel will be a great Im¬ 
provement over the original plan of conveying the 
water In multitudinous pipes laid near the surface or 
the ground 

The proposed tunnel, which will vary In diameter 
from 11 to lfilfc feet, will extend rrom Hill View Ki-ser- 
voir near Yonkers, below the Bronx, Lhe Harlem River 
and through-ut the full length of Manhattan Island, 
and thence, below tbe East River, to • terminating 
iwlnt near the Atlantic Avenue Button of the l,ong 
Island Railroad From this point pipe lines near tho 
surface will extend under the Narrows to Staten Island 
and northeast Into Brooklyn 

At the Hill View Reservoir at the north a 300-foot 
■haft will be sunk, from the bottom of which tbe great 
tuanel will be driven to the eonth It will be con¬ 
structed at sufficient dejith (generally from ISO to 200 
feet) to lnaure 1U lying everywhere In rock sufficiently 
solid to withstand, without leakage, the great Internal 
pressure of the water, and as a further safeguard, 
It will be lined throughout Its length with concrete 
Tbe total length of the tunnel will be seventeen and 
tine-half miles and at 4 000 feet Intervals construction 
■bafts will be sunk from tbe surface When the Job 
la completed these shuts will serve as up-take shafts, 
with connections to the surface system of pipe dlstrlbu 
Lion 

The most valuable advantage of the deep tunnel 
method Is that In Lower Manhattan, Brooklyn and 
Btatas .staid, the wateT will be delivered at a greater 
elevation by about 100 rest than would be poaalble If 
the surface pipe tinea were used, and water will be 
available without pumping on office floora up to » 
height of 260 feet shove tide level This great differ¬ 
ence Is explained by tbe fact that the frictional resist¬ 
ance to the (low of the watar in the many relatively 
small surface pipes Is lamely eliminated by carrying 
the whole moss of water In one targe elngle conduit 
Other advantage* are that, alnca the tunnel can convey 
as much watar aa thirty 4-foet plpea, the coat of con¬ 
struction and ths anneal charges will be about 60 per 
cent leal, that there will be no interference with 
aubways and sewers, and no opening up of streets 
during construction or subsequently for repairs, that 
failure by breakage will be impoaalWo: that there wUl 
he a great volume of water at hand In any locality 
Tor tho control of large conflagrations, and Igatly, that 
by cross-connection of tbe tunnel with the existing 
water-supply system, the latter ran be safeguarded 
against any scarcity of supply or other serious emerg¬ 
ency 
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neerlng corps o t the United Btatas Nao hnt , 
with no little sentimental regrets a»4 
of them possibly with some practical appro- 
. the passing from our navy of that faithful smd\ 
highly developed prime mover, the multiple-oxpa n s tah gk 
reciprocating, marina engine. But If, because of Oe,, 
evergrowing efficiency of the strum turbine, the reoJp-\ 
roosting enginu Is In an advanced stage of obsolescense. 

It la gratifying to realise that la the United BUMS 
battleship • Delaware, ’ the last of tbe roclprocat)qjg> 
unglue battleship*, It has shown that in the moat 
Important matter of steam economy, It la perfectly well 
able to more than hold Its own, a fact which la highly 
gratifying, both to the Bureau of 8team Engineering 
w ho made the designs and to the Newport News Ship¬ 
building Company, the bulldere of the (hip who con¬ 
structed the engines 

The “Delaware,” which la a slater ship to tbo 

North Dakota,” Is Identical with that vessel In every¬ 
thing but motive power 8he Is driven by two vertical 
four-cyltnder, triple-expansion engines, which embody 
the very latest developments of tbo type, with piston 
valves, forced lubrication and high rotational speed. 
Steam la supplied by water-tube boilers, running under 
forcod draft, and provided with super-heaters, and feed 
water heaters. 

The contract called for the development of 26,000 
maximum hone-power and a speed of 21 knots. In the 
trials the engines developed a mean hone-power, on 
five runs over the mile, of 28,676 and a mean speed of 
21 44 knots. The maximum horse-power developed for 
a (Ingle mile was 30,000, and the maximum speed 
2128 knots Interest, naturally, centered on a com¬ 
parison of tho performance of tbe "Delaware’s” piston 
engines with that of the "North Dakota’!' turbines, 
and although the turbines drove the ship at higher 
speed, and with a smaller coal consumption per horse¬ 
power, the reciprocating engines of the ' Delaware ’ 
showed a superior efficiency at all speeds In the con¬ 
sumption of steam. Now, while superior fuel economy 
may be and Is often affected by ths quality of the coal 
and the degree of skill of the flroman, and, therefore, 
may be credited more to tbs • toko-bole than to tb* 
engine room, the steam or water consumption Is deter¬ 
mined almost entirely by the efficiency of the engine, 
and It Is on this last basis of comparison that the en¬ 
gines of the "Delaware” have made such a remarkably 
flno showing. 

In the 24-honr run at 10 knots the 'North Dakota” 
burned 296 tons of coal, with a water consumption of 
16 82 pounds per horse-power per hour, and the "Dela¬ 
ware’ 316 tons with a water consumption of 14 62 
pounds per horee-power per hour On the 24-hour run 
at 12 knot* the “North Dakota" burned 106 tons with 
a water consumption of 23 94 pounds, and the “Dela- 
w are" 111 tons with a water consumption of 21 OS 
iKiunds pur horse-power per hour The total water 
consumed per hour by the turbines of the "North Da¬ 
kota" at 12, 18, and 21 knots respectively was 76,000 
pounds, 238,000 pounds and 349,000 pounds The re¬ 
spective consumption for the "Delaware” for the main 
engines was 66,000 pounds, 206,000 ponnda, and 312,000 


steam economy, arte greatly In favor of the reciprocat¬ 
ing engine, and they Indicate that the cruising radian 
of tbe "Delaware” Is considerably larger than that of 
the “North Dakota" 

Why then, It may be asked. Is the government com¬ 
mitting itself to the steam turbine as the drive for 
future battleships? The answer Is, first, that tho 
"Dakota’s” turbines have boon greatly Improved upon 
In later models. The number of expansion stages has 
been Increased, and the steam economy has been Im¬ 
proved (as shown by recent teats or tbe Curtis tnrblna 
both In England and Germany) until It squall and 
even exceeds tbe figures obtained by ths best reciprocat¬ 
ing marine engine An even more Important consid¬ 
eration is the fact that tbe steam turbine, with (ewer 
working part* subject to breakdowns, la a far more 
reliable engine It can he driven all day long at the 
highest speed, without lnoerring any additional risk 
of failure; whereas when tbe reciprocating engine la 
foroed to full power for s continuous run, than Is 
always present, even In tbe beat-cungtroetufl enflnaa. 
the risk that some minor but essential part of tb* 


throw the whole engine out of commission 


The French Deputise 
specimens of the 
11 is proposed to replace the brense 
The 19 centime* place to described a* 
tween a counter And a trouteer bnttaa," 
be even lass attractive in appea ra nce 
coin, and to be "ugly and unhandy, 
much the same, bgt, bf 
to expected that both. If they torn 


and to said t» 
then a nickel 
Tbs “eon" |* 






'FWuaby 3, tjpta. 

ENGINEERING. 

Ax im i ‘m—*-T ro*d has been constructed u Tmo, 
which It Is claimed baa tbe advantages of being 
naftteatt mad and duat proof, ttolaeleaa, and requlr 
'lng ng ratnoral of tbe old aurface It conalata in 
aplkftf do#n on tbe roadway abeeta of expanded ateel 
■trtpor to tboae ao largely need for tbe reinforcement 
4 ooncreto, and taring over It a 3 Inch depth of ordl- 
tagry road material treated with coal ur, and rolling 
well in. 

Tka flaal plana of the new Argentine dreadnoughta 
hare now been paaaed The ahlpa wfll be called "Rlvl- 
davla” and "Moreno” They will be of 16,000 ton* die- 
placement, and carTy twelve 12 Inch, twolve 0-lnch, and 
twelve 4-Inch guna Tbe apeed will be 22 knota There 
will, It la Mid. be two fnnnela and two skeleton maats 
of the new American type Tbe whole of the twelve 
big gnna will bear on either broadside Tbe contract 
for these ablpa baa been awarded to tbe Fore River 
Works, and In view of the fact that there waa keen 
competition for this order among the leading ihlp- 
bnllders of the world, (be securing of this contract 1* 
a high tribute to American shipbuilding 

A new railroad company baa been organised to build 
a line from Tealutlan, State of Puebla, through the 
State of Veracrus, to the port of Nautla, aaya the 
Mexican Herald Tbe 12,600,000 gold capital baa all 
been subscribed, and Engineer l,eopoldo Villareal, a 
member of tbe board of directors, saya that the line 
will develop a region rich In frnlt, sugar, coffee, oil, 
etr, and that the freight on tbe lemon trade alone 
will pay tbs expellees of tbe road A branch line will 
also be operated between Papanlla and Mlaanlla. 

Aooordlng to the United Service Qaiette, the first 
alrahtp for tho British navy, which la now being built 
by Vickers, Sons A Maxim, will bs tbr largest vessel 
of the kind In existence It will bo over COO feet in 
length and driven by two motors of 200 home-power 
tach, which will be capable of driving the vessel at 
46 miles an houT In still air The nominal lifting 
powor will be 20 tons, although Its usual lost), accord 
lng to tbls authority, will not exceed live tons It will 
bn of the rigid type as this is considered to bn best 
adapted for naval purposes. 

Than an over 400 mllee of Tallway now In opera¬ 
tion in Guatemala and various extensions are la pros 
pect One of these contemplates the building of a line 
from Zacapa on tbo Northern Railroad, about 100 
miles from tbe sea. to Banta Ana, on the northwest 
era frontier of Salvador, where It will connect with 
the Hrittsh railway already built, and thereby with 
tho ixpltal of Salvador Much of the coffee now grown 
In that republic will thus find an outlet to the Atlantic 
of which It has long been In need, and It la highly 
probable that tho bulk of tho Import trade to Salvador 
will also be conducted along this route 

In his first annual report. Secretary of tho Navy 
Meyer asked for only two battleships snd one repair 
ship. These battleships he recommends should bo of 
the “all-blg-gun" typo They will complete tho squadron 
of eight vossela ol that type A repair ship Is ex 
tremely desirable, In order that the fleet may bo made 
mom self-sustaining Mr Meyer favors the building 
of practically all the new vessels under contract with 
private shipbuilding concerns, not only because these 
Industries should be fostered, but also because the 
construction Is more economical when done by private 
concerns than at the government navy yards. 

There Is a bill before Congreaa providing for a bond 
iMue of 130,000,000 for carrying on the work whleb Is 
now under construction and contemplated by the 
United States Reclamation Service A complete de¬ 
scription of this noble protect for bringing under culti¬ 
vation arid and aeml-arld regions of the West was 
given In the Middle West Number of the Bcttirnnc 
Axbkiux of December 11th, 1800 It Is expected that 
by the close of the next year about two million mores 
will have been reclaimed at a cost of 170,000,000 When 
the system is completed Rome thirty million acres will 
have been recovered and opened tor settlement 

We here received the report of the Public Berrios 
Commleelon of the Pint District of the Btate of New 
York, which contains sons Intendttag facts. The 
number of accidents la street and steam railroads 
within the dty of New York was M,4tt In 1903, while 
In ISO* the number was reduced to 62,618. Tbs num¬ 
ber of persons Wiled decresssd from 444 to 616, which 
Is an enoou ragtag decrease. The set-rice rendered by 
tbs transportation companies Is now bettor than ever 
before lodged In proportion to the physical conditions 
and ths volume of travel TUk Is largely dnt to tbs or¬ 
ders of the Oommtsston. The mlaimaa of aorriee Is 
eootfcMd 4 much laager Period than heretofore, and 
fha rraMraht serried too hara tacriasod. The matter 
of adeotota aerrics fa a sstffe fw darta* 

aact M boon. PSMMgera, to** 
par oto of the popoMfoaL mto be carried. *w»r 
ona-tktrd of sfl the Hto agfo travel lag In eoe «ree- 
tuft total the to sra carried in two ju**t to et 
#*«**&**,. , " , L r- , 
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^ELECTRICITY. 

The United improvement Assorlatlon of Boston Is 
urging tbe electrification of Boston railroad terminate. 
It 1s considered very probable that the matter will be 
taken up by the Massachusetts Legislature A rough 
estimate of the coat of electrifying tbe terminals and 
suburban Unas Is placed at between f60uoouflQ and 
170,000,000 

The Fifth a»»«»l Electrical Show, which waa held 
In Chicago from January 16th to 29th was unusual 
fur Its beauty of decoration The Coliseum where 
the exhibition was held waa roofed with a tenopy of 
tinsel and ribbons which were lighted up by means of 
two batteries or searchlights The colored lights thrown 
on the gold and silver tinsel produced an extraordlntr 
lly splendid effect 

SUsotrio power Is furnished to llelalngtlrv, Denmark, 
from Sweden by means of a (.able whl<h runs under 
the narrow sea separating the two countries. The 
power la generated at a 300 foot fall of the l.agm River 
In Sweden and Is conducted to the roast by means of 
cable, where It connects with a submarine cable three 
miles long The transmission of i>ower by means of a 
submarine cable la quite unnaual 

A demonstration of the use of electricity ss an 
BDBathetlc was recently made In Hartford, Conn 
where a patient was thus auaatbetUed while four 
frown toes were removed from his fool For tho elec 
trodea two xlnc plain were used, one applied to tbe 
groin and the other to tho ankle During the opera 
tlon tbe patient, who was blindfolded so that he would 
not wILneoa the work of the surgeons felt no pain and 
chatted and talked In a natural manner When the 
operation was over he experienced no after effects 

From ttaa to time estimates of the power or a light 
nlng discharge are published which would give one 
the Idea that every discharge represents an enormous 
current On this point Prof Ellhu Thompson, lectur 
lng at Princeton University on "Atmospheric Electrli 
lly,’ rocently stated that "we must, however, be caul I 
ous not to exaggerate either the cUTTt nt or the poten 
Hal present In a lightning Hash The turrent In a 
flash may at times be only a few amperes nr may In 
a heavier discharge reach perhaps hundreds or ap 
proxlmately In extreme cases some few thousands nr 
amperes It Is doubtful If the potential murh exceeds 
at any time morn than a few millions of volts as It la 
probable that small local breakdowns start the dis¬ 
ruptive prmess which then extends through miles of 
length " 

Following the recent attack on amateur wlrtless tele¬ 
graph operators, which has resulted In the presenting 
of a hill before Congress to limit their activities the 
amateun are banding themselves together to resist 
any action whlth would lnlerfero with their liberties 
They claim that any experienced operator can pkk out 
from a down seta of signals sent at the same time the 
one which hs wishes to hear ax sarh operator has his 
own characteristic method of sending a message which 
is as easily recognisable as the voice of one man In a 
crowd Also that If tho professionals rare to go to 
the expense of Installing the necessary apparatus Ihey 
can cut out all the signals except those they wish to 
receive. While there are many thousands of amateur 
stations In this country very few of them arc capablo 
or transmitting a message more than a few miles and 
hence the amateur trouble Is not to be gaged by the 
number of amateur stations but only by the number of 
thoxo few stations which can transmit to over a hun¬ 
dred or two hundred miles. 

Tha mw Bgner and Holmstrom microphone trans¬ 
mitter wax lately given a teat on various long distances 
starting from Stockholm Conversation could be heard 
aa far m Paris, which Is an exceptionally tong distance 
for telephones on tbe continent, or about 1.2*0 miles. 
Ths transmitter la based on the use of a light steel 
cylinder or fiat box placed between the diaphragm 
and tbe carbon grains, ao aa to press with the flat bot¬ 
tom of the cylinder on a large surface of the grains. It 
will carry as high a currant aa one ampere and la thus 
exceptionally strong The tests were carried out by 
the Bwedlsb telephone administration, using a loop 
which paaaed through a distant city and then returned 
to Stockholm and to a subscriber's Instrument, 
Switching In the old transmitter and the new one al 
lowed a good comparison to be made Speech could 
not be beard op tbe standard syetsxn, hut It could be 
well heard when the new transmitter waa uaed on 
line* inch aa Stockholm Helitngbor* and return, or 
1,920 ml lea. Testa wen also made between Stockholm 
and Berlin, and at this distance 780 mllee, speech was 
aa dear aa on 100 mllee of line on the standard sys¬ 
tem. Good nentta were had between the dty and 
Cologne, or, 900 miles, after which tbe coupling was 
mads with Paris (1.290 miles) via Frankfort and Ham¬ 
burg. A local line leading tram Stockholm to Sonde- 
van (260 mflsa) waa added to this, making 1,710 miles 
In all and speech sent from Bunds vail to Paris could 
be wait heard. 
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SCIENCE. 

During the month of January, 1910, four cometa 
were at one time In the heavens The first of these la 
HaUey a comet, the second Winneckes, rediscovered 
at the Observatory dn la Plata on October 31st by 
Pore, the third la Daniel's, and the fourth luneM' 

The Austrian Ministry of Public Works is trying to 
settle upon a place where radium may be sold, and the 
prire to be charged Tho queetlon came up when a 
quantity of ore shipped from Joarhlmsthal was found 
to contain no leas than one gramme of radium The 
price of this small quantity haa been fixed al 380 
crowns (67714) a milligramme Those who content 
plate pun baaing radium may have their addressee en¬ 
tered at the Ministry uf Public Works In order to re¬ 
ceive Information aa to quantities and rnrrent prices 
of radium 

Dr B O Aohsson was presented with the Perkin 
medal at a recent meeting of the Chomtsla Club In 
presenting the medal Prof C F Chandler traced tho 
hiitory of the decoration and told bow It had been con¬ 
ferred upon Blr William H Perkin, Dr J B Francis 
Herraehoff, and Dr Arno Behr Dr Acheaon received 
the medal for discovering entirely new materials suit 
able for many purposea and now Indispensable to the 
world The substances with which Dr Aobeaons 
name la associated are carborundum, defiocculated 
graphite, and Rgyptlanlxed clay 

The Mew York Aquarium had a greater number of 
vlaitore (Hiring the year l')09 than ever before, the at¬ 
tendance being 3,803 601 an at crate of 10,417 a day 
These figures show that the Aquarium haa a greater 
patronage by the public than all the other museums or 
the city Including the Zoological Park combined, and 
1,800 000 more, for tho same period than thu New York 
Hippodrome which has probably the largest attend¬ 
ance of any theater In the city These figures are 
unequaled by those of any other museum In the world 
of which statistics are available 

The first spectroscopic observations of llalloy’n 
(Oinet, made at Meudnn by Deelandres and Bernard, 
reveal < loarly marked discontinuities In the spectrum 
of the comet The falnL continuous spectrum Is crossed 
by distinctly stronger lines rspe< tally In the ultra- 
violent region On December flth the comet showed a 
nearly circular nudeus from which extended two 
itirved rays of feeble brtllamy. bul distinct, and re¬ 
sembling In form the antenna or an Inseit or the 
prongs of a two-pronged fork Tbe direction or tbese 
rays was such that It appeared scarcely possible to 
attribute them solely to the repulsive roree of the sun. 
On the following day these ap|H>ndagee were no longer 
vlslblo and the general brightness of the comet ap- 
IK-ared to be diminished These first observations 
show that the comet Is already self-luminous and that 
Its light Is dne partly to lncandeercnt gases. 

An asteroid, which appears to be a previously unre¬ 
corded member of the family, has been discovered by 
Bolnnt of the Paris observatory In examining a pho¬ 
tograph made on October IVth Bolnot observed a faint 
linear trace As the star Images on the plate were 
perfectly round and sharp, It waa evident that tbe 
trace waa either a defect In the photograph or tlxe Im 
Presiton made by a planet in order to verify the 
obeervatlon, another photograph of the tame part of 
the sky waa mads on October 23rd The second plate 
showed the trace, a little to tbe southwest of lie former 
position It was, therefore, certainly due to an asteroid, 
which appeared to be of the eleventh magnitude The 
discovery was Immediately reported to the astronomi¬ 
cal bureau of Kiel, where the asteroid was provisional¬ 
ly designated by the symbol 1909 J D Since the re¬ 
markable discoveries made by the Henry brothers the 
search for asteroids has been carried on almost ex 
cluslvely by German and American astronomers 

Tbs French Journal Le Radium describee a long 
series of experiments made by Blanc, of Rome, In re¬ 
gard to the presence of thorium In various earths and 
rooks. The proportions of thorium found expressed 
In millionths of the weight of the mineral, were aa 
follows Roman vegetable earth, 14 C, granite from 
the Voigee Mountains, 20 7, granite from Lake Maggi- 
ore, 314, various specimens or syenite, 63 0 to 82 8 
The experiments of Joly relating to tbe rnrks of tbe St 
Gothard tunnel, gave the following quantities of thor¬ 
ium (In millionths) 6 10 In the weathered sedimentary 
rock near Tessin, ]1 8 in the achlsta and 16 6 In the 
granite and guelse of tbe Flnsteraarhorn, but Joly 
found alio similar quantities of nranlnm and about 1 
ten millionth as much radium. The Inference la that 
thorium exists everywhere, In all rocks, In sea water, 
etc, and It appears not unlikely that with the aid of 
sufficiently exart methods, It wonld be found In all sub¬ 
stances. Blase haa calculated the quantity of heat dis¬ 
engaged by the thorium compounds In the reeks and 
haa found It twice aa great aa the heat produced by the 
elements of the uranium-radium family In the igneous 
racks which were examined by fltrutt Hence It ap¬ 
pears that thorium must play a considerable part lq 
the radioactivity of the earth. 
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WHAT SMOKELESS 
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POWDER HAS MADE POSSIBLE.—L 


BY ROBERT G. SKERRE TT 



breech of the giro. Thence toward the munle, the 
preeanre drope euddenly—especially If the gralna be 
■nail and the maae thne easily Inflamed Our die 
gram ehowa graphically the qnlckneu with which the 
hlgheet {treasures arc doreloped and the rapid way In 


generation of gas. For a time, thle answered But 
the gnn grew, and the exposed surfaces of the greater 
powder charge required offered too largo an Initial 
homing area, and dangeroualy high and sudden pros- 
■ores ware produced at the breech of the weapon. 


there was actually more smoke than before, the bores 
of the guns were quickly fouled and there si III re¬ 
mained a wasteful perienlage of unburned grains 
Such was the stale of the art In this country when wo 
wont to war with Spain 
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which they (all—the arerago propulsive force being 
hot a low percentage of the maximum power erg] red 
It In this average pressure that sends the shot on Its 
destructive errand, and the aim of the ordnance engi¬ 
neer la to have this reasonably high while lowering 
the orsat of the curve of maximum energy 
The lint remedy tried wag la the form of larger 
grafts, go that, for a given weight of charge, the super 
Bolal area at once exposed to Uu flam* shook! he re¬ 
duced—the powder Instead of going off with a tingle 
flash homed more slowly, and the propelling force waa 
better distributed along the bore of the giro. This 
method led to the making of prismatic gralna op to 
in tneh and b half In diameter—regularly and care¬ 
fully formed. Next, a beta wag bond through tho 


Besides this, a big percentage of the grain was blown 
out of the gun unconsumed Advance for a time waa 
blocked until the powder makers evolved a "slow- 
burning" propellant by changing the proportions of 
some of the Ingredients. The purpose of sulphur Is 
lo lower the Ignition temperature of the powdpr, and 
by lessening this element Inflammation was momen¬ 
tarily retarded By lnorsaalng the channel a greater 
percentage of motetnre was added, and that served as 
a slowtng-np agent la the general combustion of the 
mixture. The powder thus developed was called "co¬ 
coa" because of lta oolor—the consequence of the under- 
oharred charcoal used. In this oountry, we later called 
It "brown prismatic." The terms “qulelp" or "slow 
bwnftg” are merely relative in either caao we are 



Smokeless powder has quite reversed the task of the 
ordnance engineer His aim now Is lo provide an ex¬ 
plosive which can be made to huU Ihe gun rather than 
to fashion the woapon lo meet the violent vagaries nr 
the older propellants Our presint smokeless powder 
generates a relatively low regular, and progressive 
pressure from the Instant of Ignition up (o the tlmo 
the Bbot leavos the muule of the gun wILh Its maxi 
mum velocity The curve of our big l.'inrh rifles 
shows how much nearer Ihe itowder makers have come 
to solving the problem, but mm b pal lent experiment¬ 
ing has yet to be done before the Ideal Is measurably 
approached 

The operative cycle of a shot moving along thn bore 
of a gun Is exactly opposite to that of a train of cars 
gaining full speed from a standstill In the latter case, 
the engineer knows that he would endanger his cou 
pllngs—even If he did no other damage- If ho opened 
wide the throttle at tho Instant or starting Bo ho be¬ 
gins by Jnst acquiring headway and then gradually 
Increases the motive energy until the train has reach 
ed full speed—a matter of quite several minutes for 
• fast train and during a distance of a mile or two. 

The ordnance engineer, on the other hand, can give 

to bis projectile only a flying start by suddenly apply¬ 

ing a great and violent pressure, and enough of this 
propulsive force must follow the shell to the muxale 

In order to give the desired maximum velocity This 
must be accomplished within a period of not more 
than one-bnndredth of a second of time and In our 
biggest gens, while the ahot travels a distance of not 
more than fifty feet A few figures will enable us to 
realist better tbs task sat tbs ordnance engineer and 
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tho part that smokeless powder play* In the result 
when measured by tbo power to strike an appalling 
blow Tbo shell leaves the muzzle of one ot our latent 
I2ln<h, tb-oalUwr Hites, with a velocity of 2 DM feet 
a seoond —13 52 miles a minute—and has a striking 
forte at that Instant equal to a blow of 52,632 foot 
tons' A fast express of JIO Ions, thundering along 
at the rapid rate of PH ,34 miles an hour In rolllslon 
tilth a standing object, would be aide to dml a blow 
of oxaelly corresponding magnitude The gun's mis¬ 
sile weighs hilt 870 pounds and the (liurge of I Kinder 
two pounds- suih Is tin ixiwur eoinfiiiruled In our 
smokeless propi llant, nnd ji t so wonderfully regu 
lated Is the d< v< lojinn nt of this stupendous energy 
that the wiaiKin Is aitually lens lajtnd than the older 
12 5-lnt li ride dealt with In thi diagram while the 
presenl-dHy gnu has far more military value 

Referring to our diagram we see how far smokeless 
powder has made It posslhle to improve upon the per¬ 
formance of tho Armstrong gun of the “eighties ’ 
Thnt gun fired a shell of 820 pounds, used a charge 
of 130 pounds of hlnik powder and gnve to its shot a 
miiule vi 1m tty of 1 400 feet a sciond At the Instant 
the shot left the gun It had a striking i m rgy of 10,980 
frnil tons To-dny our Idg l'lmli rltles weighing but 
forty-odd |K r rent more than thi nlder weaiKin, can 
send their HTn-jmiind armor plerrlng shell on an 
errand of Ural ruction with an Initial speed of nearly 
3 000 feet a second—delivering at tho muxilc a blow 
nearly five times ns grest ns that of the Armstrong 
gun The ‘18 ton gun with a powder eharge scarcely 
more than a third of that now used, developed the 
dangerous maximum pressure of 24 tons to the square 
Ini It In the powder chamber Our big "twelves"—using 
3B5 pounds of smokeless powder—Bavo a maximum 
< linmber pressure In service of not more than IB tons 
This means a reduction of stress upon the breach of 
the weapon of quite 33 ptr rent and yet yielding an 
average propulsive pressure of something more than 
BO per cent greater, all because tho present powder 
burns slawi r and exerts Its driving |iower for a longer 
period during the passnge of the shell along tho bore 
of the rifle It Is the difference between the shoik or 
a single, sudden, violent Impulse and the better-sus- 
tnlnod push by which an objart may be aet In motion 
and aereh rated 

Surely these are truly astonlahlng strides, and yet 
bo unobtrusively have they bean made from year to 
year that hut few of us turn realized I heir extent and 
their slgiilfliance In strengthening our powern of de¬ 
fense and of retaliation Such are the achievement* 
of today 1 What may we not expect to-morrowT 
(To be continued 1 


a iriw mmo itatu waval gus or guat rown. 

Our Illustration of the new naval 14 Ini h gun can¬ 
not fall to oxrlte widespread Interest among those who 
•re following the trend of development In tho United 
States navy The piece was const meted at the Mid 
vale Works from plans of the Bureau of Ordnance, and 
received Its flnlshlng touches In tho naval gun shops 
at Washington It la now undergoing tests at the In¬ 
dian Head Proving Ground which are giving much 
sallslaalun to tho officers of the Bureau 

Therc< sec-ms to be a growing conviction among some 
of the leading naval powers that. In view of the fact 
that fnture engagements will be fought at long ranges 
at which the remaining energy Increases greatly with 
an Increase In the size nf the gun future dreadnoughts 
will bee armed with a piece of larger caliber than 
twelve Inches Qreat Britain Is building, If she has 
not already completed, a 13^ Inch gun, and our 14- 
Inch piece has been designed and Is now being 
tested, with a view to putting our navy In a position 
to arm future 'dreadnoughts entirely with the 14-Inch 
If It should be deemed desirable to do so 

The new weapon, which will be 45 calibers In length 
(that Is to say Its length will bo 4G times the bore), 
measures over all 53 rest 6>4 Inches, and It weighs S3 
tone It flres a projectile of 1,4G0 pounds weight with 
a charge of 365 pounds of smokeless powder and the 
shell leaves the muzzle of the gun with a velocity of 
2,600 feet per second and an energy of 65,687 foot-tons. 
It wfll he noticed that the velocity ll 350 feet a second 
leas than that of onr latest 13-lnch gun, bat that because 
of the heavier shell the muzsle energy Is greater The 
lower velocity has tbs great advantage that the pres¬ 
sures and temperatures In the bore of the gun will be 
less and therefore the erosion will be reduood and the 
life ot I he gun before the rtfltng Is so badly worn 
away as to destroy the accuracy will be considerably 
longer The method of construction la generally slml 
lar to that Bhown In the accompanying article entitled 
"What Bmokeleaa Powder Has Made Possible”; and. 
except that the powder pressures are lower, the carve 
of pressure from the iwwder chamber to the munis 
Is approximately the same for the two pieces. 


Tbo telescope which Is being Installed in ths Trans¬ 
vaal ownt^ory will be the second largest in the 
British Empire It will be 3(1 feet long and hava an 
ap> rlare 26 lnyjwa IB diameter. 
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The psychic machinery in our body Is made up of 
two systems—the cerebrospinal and the sympathetic, 
the latter does not here ronrorn us. The cerebro¬ 
spinal system Is made up of the brain, the spinal cord 
and the nerves, which are derived from tho cord and 
extend thence to the muscles, the skin, and the utter¬ 
most tissues The basis of this nervous system Is the 
nenrone, composed of a cell body (gray matter), and 
Its dendrites or flbers (white matter) which emanate 
from the cell like the roots of a tree The neurones 
are sensory and motor, and infantile paralysis la an 
affection of the motor neurone Thu whole Is like a 
telegraph system The flbers (whhh make up the 
nerves) are the telegraph wires, the cell bodies (as 
grouped In ganglia) are the telegraph stations, com¬ 
municating by their flbers with the extremities, with 
one another, and with tho main office in the brain 
eortex 

The Hensory ganglia In the spinal cord, to which 
sensations are tolographed from tho surface of the 
body, are In tho posterior “horns", thence the sensa¬ 
tions are transmitted to the brain cortex, from which 
In return commands are sent down through the motor 
ganglia, In tho anterior horns nf the spinal cord to ths 
muscles working the affocted area. 

Infantile paralysis Is known also to physicians as 
anterior pallomyellLls (p allot gray, myeUz, marrow— 
a term applied no doubt when the gray matter waa 
erroneously snpjiosed to be marrow, and Ills. Inflam 
inatlon) Ho this disease Is an Inflammation of the 
anterior horns In the spinal cord—those parts of the 
cord whlrh are concerned tn muscular movements and 
development, and such a lesion means paralysis, atro¬ 
phy or degeneration In the particular muscles In¬ 
nervated from tho part of the cord Involved 

Infantile paralysis Is generally an acute disease, 
and by rar tho greatest sufferers from. It are little 
(lilldren from one to live years of age Apart from 
the potlioa In this circumstance, we would Infer 
(tliougtf not, of course conclusively] the Infectious 
nature of this form of paralysis. Per almost all tho 
acute Infections—measles, scarlet fever, whooping 
rough, and the like—are generally diseases of child 
hood, adults and the aged seldom contract them, If 
they havo once contracted them In childhood, because 
the attack In Infancy has ■ (inferred In most rases, 
lifelong Immunity upon the Individual Another rea- 
son for inferring lnfcctlvlty In pallnmyelltl* la Its fre¬ 
quently epidemic character, ns In the summer of 1907, 
when nearly tho whole Atlantic seaboard was swept, 
and again In Lhe summer of 1909, when the dlaease 
appeared In New York and spread widely throughout 
tbo United State* and Europe 

In perhaiw Iwo-thlnls of the cases that have been 
studied physh Ians havo concluded them to be Infec¬ 
tious, though they could not provo this. In the re¬ 
maining one-third the disease has been attributed to 
falls, to antecedent maturing fevers, and to hemor¬ 
rhages Intn tbo spinal blood vessels Tn the light of 
onr present knowledge, however, It. Is safe to consider 
that such falls fevers and hemorrhages have not been 
causative of the pallomyelltls but rather predispos¬ 
ing factors msklng lhe tissues rnnrerned vulner¬ 
able to the essential or speclflr nlrus 

Tho motor neurones In this paralysis become 
smaller, (hen they degenorate, liquefy, and Anally 
shrivel up, tho flbers emanating from them degen 
erate and atrophy This process may go on to com 
pleto destrnctlon of these preclons elements, or It 
may bo arrested at any stage. If arrested early, re¬ 
pair may easuo and the rolls and their fibers regain 
fairly well their normal condition and function If, 
unfortunately, the Inflammation goes on, the site and 
shape of the spinal cord at the points Involved are 
contracted and changed, and In consequence of this 
the muscles concerned become paralysed, atrophic, and 
Incapable of their proper function When recovery 
does take place those muscles are apt to remain small, 
perhaps throughout lifetime These little patients 
suffer also retarded bone growth deformity of the 
Joints Involved sometime* lateral curvature of the 
spine, sluggish circulation, and Impaired nutrition 

Such an Illness begins suddenly with a high tem¬ 
perature and an the symptoms accompanying a fever; 
there is a pain In the back and Umbel suddenly there 
supervenes paralysis, generally In the teg mnactea. A 
child may be put to bad seemingly quite healthy, and 
may tn the early morning manifest those suffering*. 
The outlook Is generally good ea to Ufe Itself, yet the 
severity and fatality of the dines*, as la all Infec¬ 
tion i, fluctuate widely; and taking It an In all, p«Uo- 
myelltls Is (anciently disastrous to give medical men 
much anxiety, aa It should gtra the communi ty tn 
general gravs concert. 

As Intimated, the Infection! nature of pallomystttte 
has been rather amnaud than P*>f*d; St monld now 
seem that complete deaontentton of tefeetlrtty will 
presently be forthcoming. We may then entertain ths 
confident hops of n »nv»ntlv« and t mm u abdng agent 


against infantile paralytla akin to that which hac 
practically eli m inated smallpox from bnmon experi¬ 
ence. Early In 1906 two German experimenters, Laad- 
atelner and Popper, zuocee* fully Inoculated two mon¬ 
keys with the spinal cords taken from two fatal human 
rases of poliomyelitis. In both the monkeys teriona 
ot the spinal cord were on autopsy found similar to 
those tn man 

In September of 1906 Dr Him on Kleiner and his 
colleague, Dr Paul A. Lewis, of tho Rockefeller Insti¬ 
tute, In New York city, obtained tho cords of two chil¬ 
dren that had unfortunately died of poliomyelitis. In 
which cords the anterior horn* ezhiblted the ebarso- 


ralazlon was then made to monkey* After ether an¬ 
esthesia Inoculation was made In the brain of thSM 
simians through a small trephine opening The In¬ 
jected material consisted Drat of emulsions in salt 
solution of the two human cords; and later of emul¬ 
sion* of the spinal cords of the monkeys that had de¬ 
veloped paralysis after Injection of the first emulsion, 
that from the human cords. The spinal cord* in SU 
series of monkeys thus inoculated showed without ex- 
(option lesions similar to those of human pallomyelltls 

Now, a single successful Inoculation with human 
virus resulting In experimental pallomyelltls could not 
establish the scientific case here aet forth, because the 
result might have been due to a transferred toxic 
body, but tn the experiments of Flexner and Lewis 
the transfer of the active agency of epidemic infantile 
paralysis waa regularly successful fn one serin of 
seven monkeys the first Inoculation waa of human 
virus, the other monkey* were successively Inoculated 
each with the virus from the cord or the cortex of tta 
predecessor, the disease regularly resulting. Hence, 
by these and other equally conclusive experiments, one 
cannot doubt tho Infectious nature of poliomyelitis. 

Again, lator injections were made, not only in the 
brain of monkey* but also Into the abdominal cavity, 
the blood vessels, Into nerve substance (as In the scl 
allc) of these animals Nor “can It yet be affirmed 
that still other avenues of Infection (m the skin, the 
organs of respiration or tho digestive tract) do not 
exist, for tho entrance of the virus Into the central 


But now as to the nature of thla vims whlrh Is re¬ 
sponsible for Infantile paralysis It to at present In 
visible under tho microscope Flexnor and Lewla 
after most cxhaastlvn search, hove found that It la 
neither a bacterium nor a protozoon, which parasites 
have bean Isolated aa pathogenic of meet of the In- 
foctlous diseases Tho virus of infantile paralysis— 
Its infecting agent—Is of tho same nature as that of 
smallpox. It belongs to tho class of the minute and 
Alterable viruses that have thua far not been demon¬ 
strated with certainty Nevertheless, although the 
smallpox virus still remains Invisible to us, for a cen¬ 
tury past a vaccine has been evolved from It by which 
we have practically banished thte dreadful dlaease 
from tho face of tho earth, there should then be no 
reason In science why a vaccine or an Immunising 
agent against pallomyelltls should not now in good 
time be forthcoming 

By the way, did the reader noto In this paper the 
phrase “After ether anesthesia?" It means that the 
monkeys suffered no torture during these experiments, 
so beneficent In their trend for humankind Let ns 
congratulate ourselves that Infantile paralysis la an¬ 
other added to the long list of dreadful diseases for 
which a remedy le being found through animal ex¬ 
perimentation, which could otherwise never have been 
evolved. 



An electro-pneumatic system Is used In tbs Berlin 
royal library for carrying out tbe distribution of books 
to the readers Upon this system tho reader fills ont a 
blank containing the name of the desired book, and 
upon thte blank aa employs* write* an exact Indica¬ 
tion of the place where such volume te to be found 
The bulletin te then nent by pneumatic tabs to the 
central office. This office te directly connected by ele¬ 
vators with the different stories of the building. Thaw 
elevator* are of small also and are operated electri¬ 
cally oo a push-button system Besides, there 1s a 
large elevator running through ail the floors for trans¬ 
porting persons and books. A set of pneumatic tabes 
also ran from the oestral offira te the different floors 
which eon tain the hooka. The employee of ths oea- 


sams by pneumatic tubs to the proper fleer, and on 
thte floor the attendants read the (best and bring the 
d eel red books to the elevator which takas them to 
the central office. This latter ofltee then aands the 
books to the point from which tbs tmltettn was mat 
tn tbe first pines, either la tho mate reading room 
or aay fltbsy of tha roots* of tbs fflwr. 


Tbs productten of mercury at tbs Ahhfite.«t»M. 
Spain, was ktlra, or *MW fiyfch lfiOfit M 

Mtcamltwaa^mUeA 
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m ST10S00FI A* A CLOCK. 

To Um Editor of the BcBRnrm Americas 
Ib regard to Ur. Baker's Item In the January lot 
number relating to the gyroecope not maintaining ita 
position relative to the earth, but relative to a tlxed 
point In epaoe, It thla be true, the gyroscope, operated 
by a amall motor and eet on a balanced pivot, would 
make an excellent timepiece, althouah (lightly differ¬ 
ent from thoae In preaent um, make only one revolu¬ 
tion In 24 hour* The clock woold of course have to 
bo set with the axle north and aouth, eo the gyroecope 
would (apparently) route from weat to eaat It could 
alao be geared ao aa to denote the mlnutee and aeo- 
oada, and would ha abeolutely accurate, with the ex¬ 
ception of the alight friction which would have the 
affect of elowlng the clock a trifle 
It ocoura to me alao that the came principle might 
be made nee of In mainUlnlng the poaltlon of astro¬ 
nomical telescopes, if the vibration could be overcome, 
Inatead of the mechanical, clockwork devlcoa now In 

use. 

To anyone who haa the Inclination to experiment In 
thla way. a timepiece of thla character would make 
an Intereating toy, and could be very cheaply con 
atructed An ordinary toy electric motor abould aorve 
the purpoae of a gyroecope Carl Oramuv 

Edmonton, Alberta. 


WHY non A WATOE-SPUffO HIAX1 

To the Editor of the Scifntifk A music an 

Why doe* a watch aprlng break after being in use 
quite a while? If not utrong enough, why did It not 
break at the very beginning? 

Such la the question propounded by the Editors of 
the SciticriFK Amkiucar 

Let us suppose a strip of Iron to be fastonod at one 
end, tbe other end being free If wo bond It a little 
and then let It go It will return to Ita place arier vi¬ 
brating a certain length of time It may do the samo 
again and again, when we bend It more and more 
until Anally after being bent beyond what Is called tho 
limit of elasticity. It will bo permanently deformed 
Its molecules have then assumed a difficult position in 
regard to each other from that they had before 

If we keep on bending It still more It will Anally 
break In two at the point where the strain Is greatest 
or where a defort may exist 

Now let ua try a good steel spring Here we find 
no deformation appreciable When we bend It be 
yond Its strength. It Bnapa at once At least It ap¬ 
pears to be so The probability la, however, that a 
permanent bending takes place dust but at a point so 
near the breaking point that tbe difference escapes our 
observation entirely 

Passing to the other extreme no will take a strip 
of lead There Is then almost no elasticity, a very 
■light bending will deform the piece, but on tho other 
hand. It will take a considerable amount of bending 
or twisting to break It 

80 much for tho Immediate effects of bending or 
otherwise straining any given material But now the 
question arises, what might be the effect of a strain 
not quite suflldent to produce an Immediate deforma¬ 
tion, but applied during a long time? 

I can give here an example that I have often the 
occasion to verify Take a piece of tin and a piece of 
cine (In sheet) of tbe same size, bend them to some 
extent and fasten them Two weeks later release 
them The tin will return Immediately to Its former 
shape while the sine will remain bent Just as it was 


Or take a piece of tar and put It on tbe table It 
a 111 keep Ita shape, and even stand quite a pressure 
without deformation or breaking down Nevertheless 
In the course of a few days Its molecules will bavo 
yielded to auch an extent that the piece of tar haa not 
even been able to stand Its own weight, and has 
spread over tbe table 

Now, what has taken place with the sine or the Ur 
undoubtedly ocoura with the other materials within 
certain limits, at least It seems to me so The piece 
of Iron kept bent near tbe point of lmmedlato deforma¬ 
tion, most la a sufficient time yield and be deformed 
Tho watch spring, or other steel spring, kept bent not 
quite enough to brook most In course of time break 
ap. The coatlaned teuton of the molecules mail have 
a tendency to dtaplaoe them, and finally cause them 
to yield 

We have aa Immense amount of Information u to 


tho Immediate deformation or brooking of materials 
of an kinds under streams applied at one* or during 
a short Unto, hot o«y veryslitile concerning the effect* 
of itrsisee applied daring * Vmg time. Several me 


rtr After year* of sarvloe. tb* federal opinion among 
Ongtoeen to that the breaking wa* due to tho vlbra- 
tM* <*o*od V the travel am tbe bridges, Those 
fnaatlidfl eaaaod tbe moisoales of the steel or tree 


to asaumo a crystalline structure Instead of the origi¬ 
nal fibre os disposition 

It Is said that a watch spring Is more liable to break 
during warm than during cold weather I am very 
much tempted to question the correctness of that opln 
Ion However It may bo so to some oxtent at loast 
In tbe first place, as a general rule the strength of 
all metals decreases with an Increase of temperature 
Between the ordinary limits to which a watth la ex 
posed, the difference Is Insignificant Bui It Is not so 
as to the expansion of volume The diameter of tho 
barrel change* but very little, but the spring, being 
very long, expands out of all proportion In fact the 
Increase of length of the spring la about twenty five 
times tbe Increase of size of the barrel 
That Is the equivalent of placing tbe spring In a 
smaller barrel and Increasing Its tension and liability 
of breakage In proportion Adbiar Oftaz. 

Knoxville, Tenn 


SA7XTT IX KIRI*. 

To tbo Editor of tho Scikttific Auksican 

In your Issue of December 4tb, 1909, In an editorial 
dlscneslon of the Cherry mine disaster you state “the 
flames reached the dust-covered pine Umbers of tbe 
structural work " This leads to a suggestion tbat tbe 
structural work In real and other mines should not 
bo made up of pine or other timber at all, but of Iron 

or steel Also, from another pert of your discussion 

I conclude that ventilating shafts should be distinct 

from the hoisting shafts. 

In fact, tha whole subject of protection to the miners 

should be studied ont by scientific mining experts 

The duty to prefect the workmun resin as moral duty 

on tho owners and operators of tho mines and this 
moral duty la In need of legal enforcement by appro¬ 
priate statutes Htato and federal The men are clearly 
entitled to protection, end protection would In the 
long run pay In dollars as well as lives 

Thi nhnle sublett of protection from [preventable 
disasters— and moat of them are preventable as Is 
generally discovered arter the event- -muds to be mado 
the subject of expert s< lentlth study The loss of life 
end limb due to act Ideals in mines. In railways and 
to burning factorlce theaters school houses and lintels 
Is appallingly gnat, the more so when muth of It. 
most of It, Is ilearly pnvcntablo But right here It 
must be emphasized that too much rellnnie Is had on 
mechanical elgnal systems such ns block signals on 
railways and the like No mcchanltal system can ob¬ 
viate the need of supplementary personal human vlgl 
lance There irnwl lie still (he human watchman to 
supplement the mechanical syattm Mechanical sys¬ 
tems have their advantages—the advantages of au¬ 
tomatism I)qt automatism needs thp aid of hnmun 
Intelligence and vigilance There Is too Utile value 
Placed on human life - the lives of workmen, of trav 
elors of the spectators at tho play, ot the children In 
the great crowded school bouses The man who net-* 
his loved ones start on a Journey Is likely never to 
see them again, or at best (or worst) tinlr charred, 
almost unidentifiable remains Or If they live, It Is 
to be maimed, disfigured cripples. Or tho man him 
self may be stricken In bis prime—the untimely vie 
tlm of a lack of care or of undervaluation of human 
life Or the president of the railway system -as has 
happened more than once In the last decade—may 
himself become the victim of hie own neglect and may 
ride to dnath In bis palatial special 

The whole matter of arcldonts la In a condition un 
worthy of tbe Intelligence of the country For one 
thing, tbore Is lack or constant Inspection—eternal In 
■pectlon, day and night There aoema to be an nnwar 
ranted confidence In wood, Iron and steel, a gratul 
tous assumption Lhat accidents are not likely to hap¬ 
pen The proper wiser assumption Is tbat they are 
•nrs to hapicen unless forestalled They certainly do 
happen Bat somehow they do nnt seem to lie taken 
Into BerlouK account Tbe plant* for running railways, 
mines, and factories leave the certainty of accidents 
too much out of consideration, as if thoy were mere 
"sports” of Nature, mere Lbancos, whereas they are 
the certain and Inevitable and hence preventable re¬ 
mits of well known fsrtors—factors of wear and tear, 
factors of growing structural weakness in timbers and 
steel, fsetors of over possible congrulty of unfavorable 
circumstance*, the Incidental coming together of com 
bustlble elements etc 

(n hotels It must be assumed lhat fires are likely 
to happen at any or all times, and there Is need ot the 
eternal vigilance of a sufficient number of trained 
brains to keep the whole area of danger under Intelll 
gent survellance Mechanical appliances should not be 
regarded as s substitute for these living Inspectors 
but merely (Ids. For the automatic system has a 
canny, unmechanical way of getting "out of fix” at the 
wont possible time Indeed It ran be depended on 
to do this very thing. These observations apply to 
railways, mine*, and factories It is not sufficient to 
hav* a Jury determine whose negligence caused tbe 
or to say that It was due to some Imperfec¬ 


tion In tbe automatic signals Prevention Is the thing 
Think what horrible deaths—deaths or scalding, burn¬ 
ing, crushing, maiming—American men, women, chil¬ 
dren and babes are dying almost hourly The sick¬ 
ening scene I* familiar- tbu 'imlooked fur accident— 
the sending for the nearest village or town surgeona, 
the “carting away,” the “shoveling up" of the mangled 
remains, the horrible Identification of charred remains 
by some Jewel or scrap or a shoe or fragment of ap- 
parel Prevention Is the thing through expert act 
entitle study and adequate Inspection The subject Is 
of enough Importance to warrant It being taken up 
In the great universities and technical schools, so 
that men could bo trained by proper study and prac 
tko to take charge of tbe Important work of saving 
life by preventing accidents It would be a noble 
and useful work, If achieved—and it can b« achieved 
Itallroads or railways Bystems should have a depart 
mem with a trained uirpii of m«u to cope with thoae 
< undltlons out of wblch accidents arise At Its bead 
n competent man, not to operate trains, but to remove 
the dangers of at Mdontal death sure to arlao when all 
are bent on running the trains on schedule (as now) 
and no ono Is thinking particularly of the human 
lives entrusted to tbe railways system, these dangers 
would bo greatly minimized If the right stein are 
taken There la a railway west of tho Mississippi 
Hlvor that haa been operated for several decades, and 

It enjoys this unenviable dlstlnellon The road haa 

never 1 suited a single human death 1 have heard 

also of a steamship line that has nevi r lost a passen¬ 
ger's Ufa This shows whnt Is posstblu If these con 
dltlong wore general how muih happier everybody 
wonld be E L 1!| At ksiikab. 

Fellow American Association for the Advancement of 

Science 

Prairie View, Tex. 
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In order to deter mine early [tool I tons of C-omat 
1910 a on photographic pistes, the following ephemo- 
rls has been computed by Prof 0 (' Wondell from 
Kobalds element, given In H B 193 
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From tho bmtio elements, Mr F E Boagrave haa 
computed tho positions given below 
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The great brldgu over tho Bed Hlvir In Indo-Cblna. 
Is lbs subject of an urtlile wblLb opens the Current 
Supplement No 1779 Mr Illcbards explains some 
printIplcs In dcsigi of frfitlou clutches A new valve 
gear for gaa engines la described and Illustrated. Ao 
automobile chart lias been Invented by Sir Joseph J 
Jones whlrh senes the funittona nr a mechanical sign 
post Briefly tl 1 Inn lit ton Is u revolving card which 
tells ihs drlvir or any one In a car exactly where be 
happens to la upon a road An article on the Qcr- 
mnn "Dreadnoughts' of the 'Nassau' type 1 r pub 
IlHhetl A Lottermoser discusses the present state of 
lihyalral chemistry In 1 olloIdH Dr (1 Hudson Makuen 
writes on stammering and gives some suggestions as 
to modern methods of remedy J T ( iiniilngliam 
writes on transformations and migrations of eels 
Most of IIS have probably never heard of Nicole Or 
esme, yet he was the forerunner of Copernicus Prof 
Pierre Durham does iredlt lo bis work In an appre¬ 
ciative article A very exhaustive article on the I'arls 
tunnels will be found In the Bi pet rut nt, an article 
of peculiar Interest In view of tlm recent Inundation 
of tbe French capital 


The depth of the water In the middle of tbe Berlin- 
Btettll Canal will be t meters (9 *4 feet), and tha 
breadth ul the surfuee In ordinary soil 13 meters 
(1PR “4 feet) In soft pealy ground It will bo from 
37 meters In IS meters (1214 to 124 6 feet) 
For a distance of 16 miles the best and banks 
or the consl will have to be lmddled with day, tbu 
surface of the canal tbero being above the water level 
of tbe surrounding country At one 1 stint the raaal 
t rosses the valley of the river by an embankment pro¬ 
vided with a culvert 160- miters In length The 
eleven locks for the descent Into the Oder Valley 
sre begun One of them has a fall of 9 meters 
(29 62 feet) Tbe question of building n lift besides 
tho series of locks has not yet been dn Idcd The 37 
canal bridge* are all to be built of steel 
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CLEARING SNOW FROM RAILWAY TRACKS IN CANADA. 


BY FRANK C PLRKINS. 



flanges aro four half Inch steel pit Ira or blade* twenty dry, It la saturated with a solution of potaab or soda ... am* 

two Inches wide imnprlHlng a true helix upon the walei-glass In case of rain during or Immediately Thw main aarwaauiie Shaw at ■alia, 

hub The cspcllcrs are mounted upon each end of after thin operation, the atona moat be again cleaned, The Ural Aeronautli Show to be hold In the United 

the abaft and overhang the pedestals the shaft ex- dried, and saturated with the solution Then follows States without connection with any other exhibition, 

(ending Into the clnular chambers. On the middle of an Impregnation with molten chloride of calcium will open lh Mechanics Building, Boston, Mass., an 

the shaft, which Is eight Inchea In diameter, la keyed After thU Impregnation rain will do no more harm, February ldth. and not on tha *8rd, aa announced In 

the sprocket wheel, which la connected with a similar as on aceonnt of the reaction of the chloride of cal- our last issue. This show will remain open one week, 

wheel on the short of the engine by the Bterl chains. clum upon the solution of waterglsss, the pores of Be enteen fnll-slsed aeroplanes have already been *e- 

Tliese four parts (niistltute the drive gear Tbe mid the stone will be tilled with Insoluble, hard silicate cured, and the exhibition promisee to he a repreaenta- 
dlo chamber opens to the Interior of the car On the of lime, while the soluble silicate of lime will be de- ttve one as far as the heavler-l*"UHSlr machine* an 

front Is constriKlcd the nose of the plow, consisting composed and washed out by rslD Another method con corned The mansger can bo addressed at S Park 

of steel plates projecting forward to the end of the of Kubelka's Is to saturate the stone first with a solu- Square, Boston, by nny experimenters having machines 

apron or shovel U may be Htated that the apron or Hon of sulphate of alumina. In water, and when dry to exhibit. 
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BERNARD PALI55Y, THL FAMOUS 


II 

FRENCH POTTER, AND HIS WORKS 


HI 

BY CHARLES A BRA5SLER 



Bernard Poltaay. «lw statue bjr Barrtaa appropri¬ 
ately grace* the court yard of the Ceramic Museum at 
0 *ttm. la on* of the moat Interacting figure* In his¬ 
tory 

Bora about 1B10, near Agon, now In the dopartment 
ot Lot and Oaronne, Franc*, h* was apprenticed early 
In life to a potter, and Intenated himself greatly In 
the teohnlqu* of his calling, particularly In the poaal- 
bl title* ot the Tarlons materials. He traveled la 
France and Germany, keeping thl* object In view and 
studying, for this purpose, geology and natural his¬ 
tory, supporting himself In the meantime by working 
as a land surveyor About 1539, however, he settled 
at Salutes and bent, while engaged In bis calling, be 
began his systematic researches Into the manufacture 
of pottery and the composition of enamels. It was 
here, he says In hie book, “L'Art de la torre," “that 
without considering that I bad no knowledge of argl- 
laoeoua earths, 1 began my researches Into enamels, 
like one who gropes In the dark.” 

An enameled cup of faience which came into his 
hands Inspired him with the determination to discover 
a method of producing white enamel, and for nearly 
sixteen years, neglecting almost everything else, be 
devoted hie time and attention to Investigations and 
experiments In this direction. During this period, 
doubtless, he made the discoveries as to colorings, 
gtaies, etc., that laid the foundation for his future 
success. His first attempts were unsuccessful, but 
he pursued his researches with unparalleled persis¬ 
tence and energy, sacrificing everything to what waa 
then considered more or lees of a chimera, and to 
what brought him no profit. He exhausted all his 
resources, and lacking fuel for the firing of hie kilns, 


was reduced to the neceerity of burning piece by 
place hla household furniture Ridiculed by his nolgh 



Portrait *f Pal Isay. From an aid French ministers 
on vellum at Cluny. 


bora, bitterly reproached by hi* wife and tormented by 
tho crlce of hla hungry children, he nevertheless perse¬ 
vered until finally, when reduced to the last desper¬ 
ate extremities, success rewarded hla efforts. 

I'nllke most of the Investigators and cxtierlmental 
1st* of hla time, Pallsgy had conducted hla labors sys¬ 
tematically, and when he attained hla object, he was 
able to repeat his work and obtain the same result* 
A few vessels, ornamented with life-like represents 
tlons of reptiles, Insects and small animals and col 
oral true to nature, were a revelation to the reram 
lata of thoao times and brought prices that soon en 
ablcd him to forget the hardships through which he 
had fought bis way to aureeaa. He continued and per¬ 
fected hlH researches and soon became famous, win 
nlng favor with the nobility nod royalty, In the em 
betllshment of whose palaces hll genius was chiefly 
employed This friendship stood him In good stead at 
the time of the massacre of Bt Bartholomew, when 
the powerful protection of Queen Catherine and Anne 
de Montmorency, wife of tho constable, saved him 
from the fate that befell so many of his fellow Huguc 
note, for Pallssy had embraced the reformed faith 

A man of studious habits and keen Intelligence 
Pallssy was among the earliest of French scientists 
to substitute for the fables nnd fanciful theories of 
so-called philosophers, hard facts, that were capable 
of practical demonstration In 1575 he commenced 
the dollvcry of a course or lecture* on natural history 
and phyalca. In which he gave a correct account of 
tho origin of aprlogs, tho formation of stones nod 
fossil shells, and advanced theories as to tho best 
methods of purifying water, the use of marl aa fer 
(Continued on pag> fl.1) 
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to n*rai »r nmor, in* 

f lHBT uhoqi the astronomical dis¬ 
coveries of 1910 Is that of a bril¬ 
liant comet reported from South 
Africa on the 17th of January 
At that tlmo It was but five 
decrees south of the sun, but It 
was so brlcht that It wus visible 
in full daylight to tbs unaided 
eye, and observations of Its spec¬ 
trum. made unit day at tbe Lick 
Observatory, showed the eodlum 
lines blight on a Lontlnuous 
background- thus proving that the comet was very 
bot and self luminous. 

This doubtless means that It was then vory near 
the sun, and slroncly heated by its radiation 
from the scanty Information which Is yet avail 
able It appears that the comet Is moving rapidly north¬ 
eastward and diminishing In brightness. Its orbit 
has been < amputed and ephemerla will be found on page 
] 28 of this Issue It Is probable that It will be visible 
for a few weeks In tho evening sky, just after sunset. 
Slid almost directly aboin the point whi ro tho sun 
dtsnpiioaTH. It Is. however, quite possible that It may 
lose so much In bright 
ness, as It retroats from 
tlit* sun that It will not bn 
vary conspicuous On the 
other hand, It may br a 
line object, and the eve- 
nlng skies will bo wall 
worth watching ceiieclally 
about the beginning of 
February when moonlight 
no longer drowns out 
faint objects. 

Halley’s comet Is stlU 
visible In the evening sky 
and la very slowly Increas¬ 
ing In brightness, but It 
will probably be too faint 
for tbe naked eye, though 
perhaps visible In a Held 


It will fortunately bo 
easy to locate Juat north 
of the planet Saturn are 
three stars nr the fourth 
magnitude, In an east and 
west line On February 
nth the comet will be 
about RO min of arc (or, 
roughly, one and a hair 
times the moon's diam¬ 
eter) north of the middle 


of the Hare and the Dora Fir below the latter, on 
the southern borlson, those who live south of Virginia 
or Missouri can see a star of exceptional brightness. 
This Is Canopus, the principal star of the great oon 
stellatlon Argo, and, next to Sirius, the brightest In 
tbe heavens. This star’s brightness might make ns 
anticipate that, like Sirius, It might ha a near neigh 
bor of our* In space, but repeated and careful observe- 
tlons show that this Is not sd Us distance Is too 
great to measure accurately, but It Is at least ten 
times as far off as Sirius, and probably much farther 
from us. Canopus must therefore be really a moat 
magnificent luminary, exceeding our sun at least a 
thousand fold In brightness. 

To tbe left of Orion and Taurus are Cauls Minor 
and Gemini, and right overhead Is Auriga, with the 
bright star Capella In tha southwest there Is noth 
lug of mur h Interest, but In the west we see two bright 
objects, one above the other, not marked on the map 
These are the planets, Mars and Saturn, whoee motion 
among tbe etara makes It Impossible to put them In 
our permanent maps of the heavens Mar* la higher 
up than Saturn, and Is redder In color 

In the northwest we see Andromeda and Cassiopeia, 
and nbovu them Perseus. This la another of tbe con¬ 
stellations which bear* no real resemblance to nay- 


I 


between os and the son and becomes a aetata* «**r. 
At the battening of the month she la easily vteiih to 
the evening, netting more than aa him at a naif 
later than the gun, and at its and ah# la atallegfF g* 
sp tenons In ths morning s ki a. 

Doling the middle of February sha will be isrlrifais 
to the naked ere, but aa she p da s * almost I degrees 
north of the sun, she should be observable teleeoopl- 
cally, In ten daylight, ns a thin crescent, all through 
this time. 

Mere Is evening star In Arles, rematetng In light 
till nearly midnight 

Jupiter la In Virgo, rising shoot 10 M P If. at tho 
beginning of the month, and 8 ID at Its close. 

Saturn la evening star In Places, setting about 10 
P M In the middle of the month. 

Uranus rises only shout ltt hours before the sun, 
and is unobservable. 

Neptune Is In Gemini, observable nil tho evening, 
but only with a good-slaed telescope. 

rax MOON 

last quarter occur* at 8 A. M on the tnd, new moan 
at 8. P M on the Oth. flret quarter at 10 P M on tbe 
17th, and full moon at 8 P M on the 33rd. The moon 
Is nearest us on tbe 12th, and farthest away on the 
18th. She la In conjunction with Urahua and Mer¬ 
cury on the 7th Venus on 
tbe 0th, Saturn on tha 
18th, Mars on the 18th, 
Neptune on the 20th, and 
Jupiter on tho 27th 
Princeton University Ob¬ 
servatory 

Tbe Library »f the Any. 
rtaa King, nardanagalne. 

During the lntervnl of 
the past fifty years twenty 
thousand stone tablets, ap¬ 
proximately, of the library 
of the Assyrian king, Bar- 
dsntpalus. were found In 
the course of excavations 
among the ruins of Nine¬ 
veh and taken to London 
The texts written on 
them, which are related to 
one another apparently, 
aro now published In their 
original cuneiform script 
by the British Museum In 
serial collections Various 
savants of the whole world 
have therefore an oppor 
tnnlty for further Invest! 
gallon of tbe texts of 
their special province, for 



the same dlstancu north of 
(be westernmost of the 
three By following this 
line of mollon It can 
easily be found at any 


A 


W«jit at sunset, and soon .." * Tr. . 1 

aftejr ,lt will jwnlsb In the Z 

twilight, to reappear, 

much brighter, In the 

morning sky In April 

While tbe appearanoe or 
these comets Is exciting so 
much Interest, a notable 
advanco has been made In 

the explanation of these phenomena. Observations of 
the spectra of the last two bright comets (Daniels and 
Morehouse ■) showed that tbe light or tbe tall con 
slsled almost entirely of bright bands, given out by 
some luminous gas. But at that time nu gas was 
known which gate Juat those bands. Very recently 
Mr Fnwlrr of Booth Kensington, England, has found 
that a vacuum tuba, containing small quantities or 
nitrogen, and of carbon compounds (excited electrically 
so as to glow), shows a spectrum exactly like that of 
the comet's tails, provided the pressure of the gas Is 
nude exceedingly email 

Aa the pressure and density of the gas In a comet's 
tell must be almost Incalculably lees than In any 
vacuum which we can produce by mechanical means, 
this gives us a satisfactory explanation of the observa¬ 
tions The luminous parthles though ao thinly dis¬ 
tributed through spare, arc molecules of familiar 
gases, and one of the mysteries which surround com¬ 
ets has been cleared away 

The splendid and familiar winter constellations are 
now seen In all their glory 

Due south nnd about half way up tho eky Is Orion 
The very bright ster below him to the left Is Btrtus, 
West of this, directly Mom Orion, are tbe email groups 


thing In particular, bat with the aid of the drawing 
In our Initial II Is possible to see how the ancients 
found here the figure of the hero carrying the bead 
of the Gorgon Medusa, which Is marked by the bright 
star Algol 

The bright spot In the Milky Way, between Perseus 
and Casalupela, Is a splendid star duster, showing well 
In the smallest telescope*. 

To tea how the northern conateltattoaa appear In 
the sky, we must turn onr map upside down, to that 
tbe words "Northern Horlson" are at the bottom. It 
will then appear that Cepheua Is below the Pole, on 
the left. The Little Bear hangs by Its tell from the 
Poleetar. Tbe Dragon Is below, with his bead out of 
sight and only hls tell showing. Tbe Great Brer Is 
climbing np the heavens to ths eastward, and Is 
already high In the east Is Lao, pretty well up, and 
above Is Cancer, with the star duster Praeaepe. Far¬ 
ther to the right is Hydra—aa Immense constellation, 
whose bead Is already high while Its tell will con¬ 
tinue to drag Itself Into sight for three hours longer. 

Tire PLAssra. 

Mercury Is morning star throughout the month, but 
Is unfavorably placed south of tbe sun He may bs best 
seen about the 30th, when he rises about 5-« A. M 
Venus Is evening star until (be 11th, when she passes 


Iform script presents Its 
own particular difficulties 
to the translator and com 
men tutor In tbe four¬ 
teenth collection, or vol 
ume of tho work are as¬ 
sembled those tablets of 
the king’s library which 
regard chiefly the objects 
of the throe natural king 
dome. Obviously many of 
these lists were prepared 
for purposes of medlca- 


For this reason a prom- 
* Inant physician, Baron 

Oefele, assisted by noted 
scholars in cuneiform 
script among them Prof Zlmmern of Lalpalg, began 
to examine this collection with a degree of seal 
has become quite prolific. Apart from the many lists 
which mention minerals, the numerous lists of animals 
are mostly of a uniform kind The names of sutm.i. 
are arranged in two columns, the same names being 
given In tbe flret column In Bumertan and In the sec¬ 
ond column In Accadlna, that la, in Baby loo Ian gtil] 
far more Interesting than the aoologtcal lists are the 
botanical lists, of which there la a great number, and 
which give the most various directions to acquaint tho 
aspiring physician with the effect and use of hundreds 
of medicinal plants. This fact may suffice to show 
tbst among the eld Babylonians the knowledge of ths 
natural sciences was already ter greater than naOM 
their su cce s so r*, the Greeks sad Romans, whose names 
of animals and plants, It M manifest, have been A* 
rived partly from ths Babylonian taagoagn 

The shortest track for steamers from Faaflfta to 
Yokohama, Shanghai, and Hongkong pasts* la Store 
proximity to flan Lotas Bay, near Caps Ban bares, 
at the southern sad of Lower Oillforata, add to <W 
peris of ManxanlBo and Acapulco ca the main hod of 
Mexico. Perhaps Mtto w gWo ibo«M be regarded as 
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IT 1 J lASSiS 

How to oconomln the consumption of (U for llluinl- 
nating and heating purpose* Is a question of consider 
■bio Importance today The price charged for coal gas 
at the present time In 
roy towns and cities 
so high as to prevent 
0 Its nan for coo’ *ng pur 
poaoe Only b exercis¬ 
ing the utmost ©con 
omy In using only just 
enough to cook the 
small quantity of food 
required does the use of 
gas for cooking become 
advantageous under 
such conditions. 

Uy moans of a simple 
apparatus the heating 
qualities of the gas ran 
l>o Improved so as to 
reduce < o o k 1 11 g ex 



MOFOMZEIFO AFPABATUg lighting as well, rnr In 
Welsbsih and kindred 
lamps It la the heat of the burning gas that renders 
the mantle brilliantly Incandescent Moreover the 
lighting qualities of the gas are greatly Impruvod an 
well The following apparatus, which was first made 
by the writer In 1872. has been put to the teat In 
hundreds of esses and has proved Its efllilimy In 
every Instance Any man who Is hsndy In the use 
of nintal working tools ran make one and fit It to suit 
hls gas supply by utarhlng It (o the supply pipe after 
the gas has passed the meter, the gnu then belongs 
to Ibe consumer. It being the property of the gas com 
patty before It passes the mttor 
The apparatus here described Is suitable for a ten 
light meter, with all the fittings for lighting, heating 
and cooking It consists or a closed tin cylinder A six 
Inches In diameter and seven Inches high without the 
conical top Within this vessel Is placed another ryl 
Inder made of galvanised wire netting, with a half 
Inch mesh the diameter being Tour lm bes and height 
seven Inches This wire cylinder Is placed within Ui« 
tin rase, having a one-inch spare all round Within 
this space clean, white cotton waste la packed A tin 
cylinder C six and a half Inches long and three and 
one-half Inches diameter Is soldered all round to the 
cone top of the cylinder A and Is provid'd with a t«ir- 
forated bottom to allow the hydrocarbon with which 
the economiser la to be 1 barged to run through and 
saturate the cotton waste U The cylinder r nts as 
a spreader, causing the gas which entera by way of 
pipe E to contact In a thin layer with the cotton waste 
held by the galvanised wire cylinder and then pass 
out through pipe F The apparatus Is charged with 
benilne, gasoline, or a similar volatile hydrocarbon 
capable of being taken up by the nonlllumlnatlng con 
stltuenta of coal gas, surb as hydrogen, marsh gas or 
carbonic oxldo At 0 la a suitable brass stop-cock 
which enables one to turn off the gaa when charging 
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tha apparatus with gasoline. The brass cap at B must 
ham a disk of pliable leather fitted la the Interior so 
that It become* perfectly gas-tight wbea screwed down. 
It fc necessary to maka a bole In the supply pipe I at 
B so that tat case tha gasoline should oovsr tha bottom 
of tbs Inlet pipe this would prevent any fttekartng of 
the Ufbt fine to hobbling of the gag through the liquid. 


The charging of tha apparatus must be carried out 
In daylight, and It should be fitted near a window 
where daylight la admitted, for a lighted match, candle 
or lamp must not be used With these simple precau 
lion* the apparatus Is perfectly safe The cone top 
must be perfectly soldered where the tin eyllndor 
meets, and all the bran connections studied to the 
Inlet and outlet pipes must also be perfectly soldered 
India rubber piping or connectors must not be used 
soldered connections, metal piping and screened brass 
connectors alone must be usod When the economiser 
la fitted and charged with about three pints of gasoline 
It will be found that the Intensity of light from an 
ordinary naked burner will be vaatly Improved 

It has been found that half a gallon of bemlno will 
take the place of 500 cubic feet for direct Illumination 
In this apparatus 

The cotton waste In the economiser roust be pocked 
moderately light If pocked too looee It will sink snd 
give less turface for the gas lo roach the gasoline Bo 
sure and mark the outer end of the Inlet pipe IN 
This will prevent any mistake when Installing the 
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Every Indirect and direct Indirect steam heater 
should have some kind of a regulator so as to shut off 
the air supply when I here Is no heat In the radiator, 
otherwise, especially at night when the steam pres¬ 
sure goes down anil the air box remains opeu with the 
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cold wind blowing dlroctly into it, It will soon cool off 
the house 

The accompanying lllusiratloni show s very simple 
way to make such a regulator Fig t shows tho gen 
era I arrangement of an Indirect heating radiator, and 
Fig 2 shows In detail the regulator 

The radiator A Is Inclosed In a box In the usual way 
Uklng 1U air from the outside through the passage B 
and having a shutter or damiter C mounted to turn In 
suitable bearings on a shaft The latter has a small 
bell crank D secured to Its outer end which through a 
link U connected to a levor F, The lever E Is pivoted 
Id suitable brackets F fastened 10 the regulator O 
The regulator can be made of two small frying pans 
or skillets say about 6 tmhes In diameter A part of 
the conical rim Is bent outward forming flanges for 
bolting the ssrne togi llior The bending Is done very 
easily Place the skillet over the edge of an Iron block, 
and with a flat peen hammer stretch the edge, say 
about ^ Inch all around To the lower head, rivet n 
small floor flange, which will serve for connection 
with the steoraplpe from the boiler Tn the center of 
tho upper head a hole lb made Urge enough to re¬ 
ceive a half Inch nipple To the lever Is fastened a 
short rod which passes down through this nipple to 
the diaphragm B 

The diaphragm is msde of sheet rubber, say 3/lfl 
Inch thick with one or more layers of duck Id it To 
the top and bottom disks of Iron with beveled edges 
about 14 Inch thick are riveted To the upper disk la 
soldered a half inch nipple or piece of pipe, serving as 
a guide The whole Is now placed between the two 
heads of the regulator and bolted together very cloaaly 

To tho lower head Is fastened the usual siphon pipe 
to prevent tha steam from entering the regulator As 
lb* steam pressure rises It will force the diaphragm 


upward, thereby opening the shutter 0 In the air pass¬ 
age B, permitting the cold air to pass under and 
through the bank of radiators, thereby beating them 
thenee up through the register Into the room and will 
keep It open until the steam pressure goes down The 
weight of the arm £ will then close the shutter per 
mlttlng no more air to pass until again opened by the 
■team pressure. A weight may be Altai bed to this 
lever, so as to close the shutter more effectually 


The accompanying diagram shows how a simple 
alarm fur house heaters can bo made 
Tbe objeit of this alarm Is to give warning when 
the furnace Is overheated and needs attention, or when 
I he fire Is marly out and needs more coal A thermo¬ 
static bar A 1% Inches by l/lli-lnih Is made of copper 



and Iron riveted together very ilosely end fastened at 
one end are brat kota II whlih are secured to a suitable 
lease H The free end of Ihi bar A moves between 
two contact points U niadi of ordinary screw-eyes 
These nre screwed Into pouln f made of % Inch dowel 
nnil secure il lo the basi II 

The whole Is fastened In un Inverted position ovi r 
I hi (urimie or other plate where I here Is dangi r of oxer 
heating After the lontort itolnts are adjusted to close 
tho ilrcnlt at tho proptr tcm|H>rnture they are con 
iii'cted up to an electric bell Hml battery as Indicated 
In the drawing 

A swlltb la plncod In the ilrrnll nt somi convenient 
imlnt It will now be seen that whin Liu- tliertutwiallr 
bar H moves lo either Bilk ai 1 nnllng to Ihi umpire 
ture and makes connections with contact points I) the 
bell K will ring When the apparatus gives the neces¬ 
sary alarm the switch must be lurned off until tb« 
trouble is remedied 


ADAFTIXB A GRATX FOE MALL COAL. 

Ill 1 StUUITUuS 

Thu gneiss lu the ordinary bouse boating furnaco* 
arc regulated aud made for thi best and most suitable 
else or coal to be used In each particular ease That 
Is to say In a largi hul-alr furnace where igg coal is 
■iiohI sultabli, a very conrso and open grate Is pro¬ 
vided but In a biiihIIi r ruruaii where smaller coat Is 
lo be mud, a mm h 1 loser grate Is furnished 

In some lotalltlis where pea coni Is much chiaper 
tbau ogg stove or nut It would perhaim lie mure eco¬ 
nomical to burn the jh-b coal provided the grate would 
permit Ah a rule. If tho pea eoal Is used in tbeso 
large* rurnncis It has not prowd very successful on 
account of Ihe coarse grate, unlem u new one Is put In 
more suitable for the smaller uial as Lhi shaking of 
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tbe old grate will cause the whole fire to dump Into the 
ssh pit 

To overcome thla the writer has tried several meth¬ 
ods and has rome to tha ronrluslon that the best Is 
that shown In the arcoinpaoylng illustration 
The grate Is an ordinary rotklng finger grate Be¬ 
tween every or every other finger (whlih will dipind 
upon tho kind of grate and also of the six© of <oal to 
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be mod) U pieced across the entire grate a pleoe of 
ear lit inch pipe or bar Tbeae plpea or ban rant on the 
ante ban and an not affected by the rocking of the 
grate Aa the ashes accumulate on top of these ban 
they hare a tendency to keep them tn place and will 
prevent them from moving or burning 

There should always be a layer of an inch or two 
of ashes on any grate rare should be taken not to 
shake l he grate too much, as a great deal of lire coal 
all] fall through and sometimes elart to burn In the 
ash pit thereby warping and destroying the grate ban. 

The writer has used some old pipes and grate bars 
for a numlx-r of years and to-day they are as good as 
new Home years ago, during the cool (amine, a gnat 
deal of lillominous coal was burnod with perfect suc¬ 
cess It Is best when starting a new Are to elean out 
ilie ash jilt and IT any live coals fall through they 
may he shov< led up on the Are again until enough 
ashes arc formed to prevent them from falling 
through 

BOW TO iron COAL KOOIOKIOALLY 


Tin accompanying Illustrations show how In a very 
simple way the gases In an ordinary furnace may be 
mnsiimed and burned thereby giving off a more uni¬ 
form In-fit and maintaining an even temperature 
throughout the house continuously night and day It 
will effect a saving on the coal bln and produce more 
boat lieslilns 

The Am In a stove or furnace Is simply the result 
of a i hem leal union of the carbon properties of the 
fin I both solid and gaseous, with the oxygen of the 
air 

I)y the complete combustion of one pound of coal 
14,(100 heal units are given off, but by the Incomplete 
combust ton of one pound of cost, ss burned In (he 
great majority of domestic heaters, only about 4,000 
to r.,000 heat mills am produced and the balance of the 
heal i is uses away up the chimney a rich combustible 
gas that should have burned 

To obtain tho highest efficiency from coal It must 
bo burned with the least possible supply of air con 
Blatant with perfect combustion, os an ciccsu of air 
carries Ills heat of tho fuel Into the chimney anil a 
certain mixture of air from below the grate will cause 
an explosion In the smoke pipe blowing the Are door 
open and Ailing tho cellar with sp< nt gases 

Nearly every furnace discharges so-called "coni gas 
which Is duo either to poor drart or a defective fur 
nuce, or an Improis r adjustment of (he dampers As 
the odor Is so noticeable, tin difficulty Is soon reme¬ 
died Kvc ry furnace howc vc r, Is constantly dlscharg 
lng more or b-ss carbon monoxide gas which Is per 
ferity odorb-ss and Is a very energetic poison, as the 
result of Imperfe-cl combustion 

Ordinarily the domestic user of coal roasts out the 
gas, njiemi the damm rs and drives It up the chimney 
and then proeeeds to burn the coke, which Is only 
about ono-half of lice heat value of the coat, besides It 
Is not alone the heal that escapee up the chimney, 
but the rich combustible gas that passes away uncon 
suiiied This gas wheu burned produces a uniformly 
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higher lempc nituro than the coal Itself, which may 
burn at varying temperatures even so low aa to pro¬ 
duce but lltlb- beat 

The c linkers that form In the furnace are the recult 
ot an excessive draft below the grate 

To aci'iiiiipllsh the mixing or the hot gases and air 
the air must be he an d to tbe- same temperature 
Tho most common domestic heating furnace la Uia 
hot-air furnace This is simply an Improved stove ln- 
cloeed In a sheet Iron or brick casing. The furnace 
heats the air within thia loclospre to a, high tempera 
tore and therefore riees to the rooms above through 
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tin pipe*. To kesp this current ot hot air rung, a 
"cold-air box" connects the lower part of the furnace 
with the ODtiJdB air and U regulated with a damper 
This oold-alr box should always be kept open u much 
aa poaatble and never entirely closed while there la 
Are In the furnace, aa the furnace will become over¬ 
heated and may be Injured. 

Fig 1 itaowi how tbe common hot-air furnace may 
be adapted to burn the gas of the coal A email pipe, 
■ay X Inch or 1% Inch la Inserted through tbe upper 
part of tbe smoke pipe (aa the gasea here are the hot¬ 
test), terminating In close proximity to the smoke 
collar just Inside of the radiator of tbe atove The 
Inner end may be Atted with a suitable spreader, such 
aa shown In detail In Fig a The cross pipes have a 
number of 3/16-lnch boles drilled In the lower aide, or 
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facing downward Tbe outer end of tbe pipe la Atted 
with some kind of a damper to regulate the supply of 
air Aa ths cold alt paaaex through this pipe It bo¬ 
unces heated and at Its delivery end la of the same 
temperature aa the gases, but as the speclAc gravity 
of this heated air la much greater than that of the 
gases la the furnace, It drops dosn and mixes with 
the gases forming a combuatibls mixture which now 
burns with a blue Aame, Just aa In an ordinary gas 
stove If a small piece or mica Is Inserted Into the 
tiro door this burning may be observed. It la a very 
Interesting phenomenon 

In order to make I be system a success tho Are pot 
must bo In perfect condition, that la to say. In a hot 
air furnace there should be no communication between 
tho Are pot and tbe atr chamber, no rratks and no 
loose joints The Are door should be as alr-tlght as 
possible 'This may be made tight fn tbe following 
manner Flrsl, Ale and remove all ruat at the edge of 
Hie dour until a motallk surface appears, then cut a 
narrow strip of asbestos and soak In salt water, after 
whlih place It around the door and It will adhere Put 
a title oil on tbe door frame and cloao tbe door The 
asbestos will then All up any opening and bake very 
hard on the door 

If everything below the grate were absolutely air 
tight iiu combustion would tako place, but as all fur¬ 
naces leak more or leas this leakage Is enough to sup¬ 
port combustion In ordinary weather In extremely 
cold weather, however, tbe elide In the ash pit door 
may be opened a little, so as to furnish a little more 
air 

A damper Is attached to the smoke pipe above the 
air pipe, so that when open It wIU not cool off tbe air 
pipe 

A Are la built In the furnace the ordinary way, keep 
the air damper cloeed nntll a good Arc Is obtained, 
then put on tome coal and keep the lower damper 
open for a few minute*, after which clone all draft* 
and open tbe air damper, regulate tbe same according 
to the heat required, that la to aay. more heat, mors 
air Through the before-mentioned mica window ob¬ 
serve iho result!. All tbe gates In the furnace will, 
however, not burn, as some are bound to eacape tin 
consumed 

There Is more economy In running a large, slow 
Are all day long than a hot one at Intervals. There¬ 
fore It Is best to coal the Are twice a day. In the morn¬ 
ing and at night, and regulate It so that tbe Are burns 
with an even temperature, ft will keep the bouee at a 
uniform temperature night and day 

When the furnace has been cooled for the day or 
the night the dampen may be oontrolled from any 
room above by simply raising or lowering a lever eon- 
rm ted with wires running over pulleys to the various 
dampen, thereby saving many a step. This is shown 
in Fig. t, a aecttonai plan of the leven le shown In 
Fig 4 

In ordinary weather the Are should only be shaken 
once a day, preferably In the morning, but In very 
mild weather twice a week wfll suffice. Only shake 
until tbe Ant red eoal comes down. In furnaces with 
very strong drafts shake bet very little, as the layer 
of ashes on top of the grate wfn help cheek tbe draft 
If the Ore la very low attek a (aw pteeea of kl*dlta« 


A- 

wood into tka Era. MaQMOMriMHIil 
The ash-pit door may also be opened oBtH fht Me l» 
drawn up, then regelate aa before d fa mlh ii. 

With this Arrangement in good wttkfeg order tfWtr 

particle of eoal will hern to a* ash. The (fate b» tW 
coal, ot coarse, will not burn. 

This applies to all three heating system* la dpgan tto 
use, namely, hot air, hot water, and steam, aa It only 
takes care of the Are. 

In hot-air heating, in addition to regulating the fire, 
the cold-stir box must be regulated. This box ge n eral- 
ly terminates outside tbe building under a porch. It 
baa always been a source of annoynaoe beeaano of 
changes Id tbe direction of the wind. Sometimes tbe 


wind will blow directly Into It and oool off the bona* 
but when tbe wind la tn another direction It will rook 
the hot air out from the fnrnaoe into the atmosphere. 
To overcome thia a shield Is placed tn front of tbe 
box, say 8 inches from tbe building, overlapping abont 
12 to 18 Inches all around Then It will be Impossible 
for the wind to Interfere with the regulation of the air, 
which Is generally done In the cellar wtth a damper 
or shatter 

The plpea In the cellar leading to the registers 
should be kept clean, also the register* Avoid put¬ 
ting any wire netting to catch articles dropped tbe recti, 
ss It will catch more dirt than anything else, some- 
times clogging up the meshee completely, forming an 
excellent breeding place for bacteria. 

The water pan should be connected with the water 
supply, controlled by a Host valve. This Insures an 
even water level In the furnace. 


should be large enough to keep the house at a tem¬ 
perature of 70 deg In sero weather with one pound of 
steam, aa this will take a great deal leaa cool than 
when the boiler and radiators are too small, and re¬ 
quire a Bteam premure of 10 to 20 pounds 
In bouses where the draft Is good one day and poor 
tho next, despite favorable winds, the fault la wtth the 
chimney It should be built higher This la a great 
deal cheaper and better tban to pot an unsightly cap 
on It 


A dustless ash sifter con be made at a very small 
expenditure of money by following the lines of the ac- 
companylng drawing Moke a box A. shaped as shown 
about 2 foet high 2 feet long, and 10 Inches high at 
Its lowest peri. The box should be of such a width as 
to At a square hole in a base board B Make the 
base board square to At over top of an aah can and out 
a square bole In tbu base board of such a also os to be 
entirely within the diameter of ash can Nall the 
base board to tho bottom of the box 
Then make a frame C of 1 Inch wide stook, 1 Inch 
narrower than tho Inside width of box and 1 Inah 
shorter than the inside length of the box Bore a V 
lnch hole In the center of one end of this frame and 
rover the frame with 14-lmh mash galvanised netting 
Inclose three aides of this frame with thin board 
about 5 Inches high, tapering the two sides, as shown. 



and leaving the discharge and open, which should he 
binged to front end of box with two 8 fey Mach h tufas. 
Hut a piece of rope through a hole tn the upper end of 
frame and fasten ft on top ao that It will not pull out 

Tbe box Is now Toady for the top which has a hinged 
door D, aa shown. On top ot box place a fuller and 
run tbe rope through tbe bole In the top of the box 
and over tbe pulley wheel. The sod of the rope may 
have a large ring attached to it aa shown. 

This arrangement will allow the stttag frame to ha - 
swung up and down, Jarring the frame every ttma tt„ 
strikes the block I fastened to rear of the box. 


Over the opening la treat of baa fasten a hagugagei 
cloth to guide the ?nksra to a Wflahle reca p tatt s mi 
prevent dost treat rista* 


i «Mtar has Meant v*tp elm* d*ag Mt«» 
a meemkotemuag it fm " ' 
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rfdtfet iM ulectrto truck* Be far they 
htm MM* to dmlop nay aerhwa tmakt 
«*A It took thi utmost pntWnba 4a tha 
Part of Mr Bdiaon to davutop th* bat. 
lorr to a state which be now oooaMtr* 
practloally -fool-proof." Naturally the 
public baa not bean no patient and ban 
bean grumbling about the tong d*lay in. 
d*re loping thla battery concerning which 
ao much haa baea promised. 

Tha other day the public waa lnrltad 
to inapeot a atreet railway car eontppad 
with the naw battorlaa, which waa ran 
on a abort motion of track la Waat 
Orange. Thla car dlBera matarlally mini 
tha ordinary car not only tn the power 
aonroe, bat in general dalign The amount 
of current to be atored in tha battery la 
'1mltod, and in order to make thla power 
go ee far es poeetble It was —mtt*i that 
•U auperfluoua weight be eliminated. The 
lunation of weight la not eo rltnl a mat¬ 
ter in the ordinary atreet car and baa 
never received a great deal of attention. 
Mr Ralph A Beach, who baa bean Mr 
Bdiaon‘a aaslaUmt in adapting the atonge 
battery to traction, waa called upan to 
build a apeolal car that would be aa light 
aa poaalble He found that the common 
■treat car I. merely a amailer and allghtly 
moffJOed .team railroad car, and it waa 
neeeawry for him to branch out on on- 
tlrely new lines. He guarded aa Jealously 
agalmt unneoeaaary weight aa the builder 
of an aeroplane The backbone of the car 
he evolved oonal.U of two 18-foot lattice 
glrdera which extend the entire length of 
the body under the aer'a They conaUt 
of electrically welded ateal bar. and are 
■o inflexible that wben loaded with two 
tone at the center they ahow a deflection 
of but 3/1000 of an inch Around than 
two girder, the car la built In the flrat 
place they form a caaing to receive the 
batterlee of which there are 210 cella, 100- 
ou each aide for powor and 10 for light¬ 
ing All the superstructure of the car 
I. built ol veneer and light woodwork 
with the exception of the .trap rail, and 
poata, which an of bicycle tubing and net 
a. a framework to rapport the weight of 
the roof The roof ltaelf corn leu of a 
■ingle aheet of veneer bant to the proper 
form, and la ao light aa to permit of 
making the aide poets much amailer than 
in the ordinary 
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shtll-llSh, reposing on nowrrea moss, or 
Swimming ' In strduns of transparent 
water; at the back enamel marbled In 
yellow, green, and red. In hie aecond 
stylo Bnllssy partly abandoned the row 
tic dM^atlon or hU piece*, he retained 
only the shells as a framing and gave to 


importance 

abandoned 


the rustic completely 
marbled enamel as a poly-chrome attrac¬ 
tion The modeled flgurea then became 
very Important and sometimes he repro¬ 
duced, In poly-chrome pottery, the pew 
ter vessels of the then celebrated Brlot, 
such as the famous place which repre¬ 
sents ths “triumph of temperance," of 
which an illustration Is here presented, 
and ha modeled In mlnlatnre sculpture 
and afterward colored and enameled a 
Wery diversified aeries of email articles, 
nurbes, hurdy-gurdy and bagpipe players, 
etc. 

We produce herewith a portrait of Ber¬ 
nard Pallaay from an old French mini¬ 
ature of hie period on vellum, that la 
oreserved si the Cltiny Museum Pallssy 
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and coloring, and probably In a more 
marked degree than any other master of 
tho ceramic art, he learned to perfect 
colors that would be. after firing known 
quantities, a knowledge that enabled him 
to duplicate, with such wonderful cer¬ 
tainty, the color effects of the fill., rep- 


tUse, insects, etc, he loved to reproduce 
The extent to which hit style was 1ml 
tated affords the moat practical proof of 
the favor It enjoyed 


An electro-pneumatic syatem Is used In 1 
the Berlin roynl library for carrying ont 
the distribution of books to the readers. | 
Upon this system the reader fills out a 
blank containing the name of the desired | 
book, and upon this blank an employee 
writes an exact Indication of the place 
whare such volume Is to be found. The 
bulletin Is then sent by pneumatic tube 
to the centra] office This office Is direct 
ly connected by elevators with the differ¬ 
ent stories of the building These ele- . 
vators are of small Rise and are operated 
electrically on a push-button system Be- 
aldos, there Is a large elevator running 
through all the floors for transporting 
persons and books. A set of pneumatic 
tube* also run from ths central office to 
the different floors which contain the 
books. The employee of the central office 
' who receives the reader's bulletin sends 
the same by pneumatic tube to the proper 
floor, and on this floor tho attendants read 
the sheet and bring the desired book* to 
the elavator which takes them to the een 
tral office. The latter office then sends 
the boeks to the point from which the 
bttjfctln waa sent hi the first place, either 
In the main reading room or any other 
of tho rooms of the library. 

WHtlng to Stahl add Xtaen, a Qeman 
manufacturer states that he has snocesd- 
od In -making satisfactory high-speed 
steel* with powdered tarro-tongstan. The 
steel edhtalpa Ojfc of tungsten, 0.45 sill 
eon. 8.4* manganese. 0J0 carbon, 0.H 
aluminium, caldera, and magnesium, and 
0.01 of sulphur The powdered forre- 
tusgsten alleys mprs readily than lunr 
Stan metal. Wfid *tn * Urns ssgregsaioa 
, ,1 
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■■■ working recipes and formulx which can be 
used by the metallurgist, the goldsmith the 
silversmith, the jeweler, and the metal worker 
In general, read the following Scientific 
American Supplements — 

1112, 13»4, 14ft!. 1622. 1610, 1454, 1533 
Price 70 Cents by mall 
Order from your newsdealer or from 

MUNN & CO., Inc., 361 Broadway, New York 




imi SS S 1 SSSSSISS 5ISS* £ || £ £ £ £££££££££££ ££ £££££££££ ii £ 

mn n i t mnm assai stsssusis* k e» s s s smissisas si ssriscss? & i 




























































































136 


Scientific American 


^ ' l ¥EMUAftY r 5 l I9ia 


fcOl.D GALVANIZING 


IMPROVED MACHINERY 

FOR 

Cement, Brick and 
Pottery Plants 

Gay and Portland Cement Machinery 




1 FLOOD OF l 


OF 

Hartford Fire Insurance Co. 

With the comma of 1910, THE HARTFORD FIRE 
INSURANCE COMPANY has rounded out a century of bun- 
new history That means something in the hazardous business of fire 
insurance, for four out of every five companies organized in this 
country have either failed or retired It means unshaken stability 
The smoke of every great American conflagration has darkened the 
sky over the Hartford’s head In San Francisco alone it paid ten 
millions But emerging triumphant from the ordeals of 100 years, it 
enters its second century stronger than ever 

Unshaken stability for a century is no mean heritage, but age 
is venerable only when adorned with honor Honor implies more 
than honesty It is the quality which impels an institution to meet 
every obligation, not only with promptness and exactness, but with 
fairness and a sfnrit of equity That is ihe Hartford's record in the 
past, its aim today, and its ideal for the future Its policies afford 
unsurpassed indemnity, and by co-operating with its patrons to lessen 
fire dangers, it offers continuous service Its business, scattered among 
more than 1 5,000 communities throughout this great land, is the largest 
of any fire insurance company in America Its agents are everywhere. 

Insure in the Hartford 
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The pillow, ilnet-eenneeted to the twrhlne, run at 1,500 reTolatlon* per minute. The e|mr wheel, lUrect-manecteB to the propeller, ronn at BOO re\nlntlon« per annate, 

orxnaraucnoB ozab—a vat on or thi nun mum dillkka -[see pare ug.] 
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OAR ASA AJTD THE QUEBEC BEIDGE. 

E Mil'sMCIIING it ml im hlti'i I iirnl wnrkH of ii . 
Aral magnitude nre lo no Utile degree nu 
exprisslon in (i>mr»te form of Iho character 
of the |k*ojiU by whom they are built It 


rter Abbey Ho too our own lieautlrul nnd dignified 
Hruoklyn Bridge otir Ihu Hast River In a laxtlng 
tribute to bridge engineering hr lrtdlv Iduall/ed In 
Ann rim and the rltj of Trenton has rflecully nil 
yelled r monument to the memory of Kncbllng tho 
father of long mum aimpiualnn brldgpx 

But that aelfaame notoriety which bring* Interim 
tlonal fame to the mnn and the iieuplu who carry 
Treat engineering work* to a surresxful laaue must, 
In the very nature of thlnga throw a projKirtInnate 
shadow of dlmredtt when one of theno great atnic 
turn falla In utter ruin nnd, na In (he taae of the 
Quebec Bridge i nrrfea nlglt U|xin one hundred Hauls 
lo dealruiiIon Tills fait waa frankly recognized at 
the lime by the inglimrlng and tuhnhal press both 
In llila imintrv nnd In Canada, and It waa realized 
to he a mnlier nf national Importance that when the 
bridge came to la rebuilt, the new atruilure should 
pot only bo ix-rfertly stiff nnd alrong but that It 
should embody him h an hltei lurnl Iroatnunt as would 
render It audhethallv )ilenaltig to the eye, and worthy 
of that great xt bool of bridge engineering wbhh has 
sprung up and Hourlshtd In the \Veet< rn Hemisphere 
VMitn the Canadian government took hold of tho 
mat 11 r and lent oil Its powerful prestige nnd financial 
axalatanoe In the schema, It waa accepted as an augury 
lhat the new bridge would be worthy of the great 
Dominion across the border line We have to confess 
Powiver that the bridge which It Is now proposed to 
pe selected 
o the latest 
:ber words 
T commonplace .-Esthetlcally It 
mlng feature 

irldge. the Canadian government 
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they ant well within the llmlta of safe construction. 
With these main elements assured, It Is possible for 
failures to occur in subordinate elements, such *4 t£e 
suspenders tod stiffening trusses, without In ths (east 
endangering ths integrity of ths bridge as a wtaoldL 
Not so, however, the cantilever bridge, the greater 
part of whose Intricate framework Is In compression 
l-et but one among the multitudinous members of the 
main trusses fall, and tbs whole structure will be 
thrown Into Immediate and absolute ruin—as witness 
iho mass of tangled steel now lying In the St Law 
renee River 

bur the credit nf the profession of bridge engineer¬ 
ing 111 the New World, for the prestige of the great 
nnd growing people uf Canada, and above all for the 
creator safety of the public at large, we trust that, 
before the final plans of this great bridge are adopted 
the Canadian government will take steps to make It 
certain that the final bridge will from every point of 
view—engineering, architectural, and artistic—be the 
noblest work of Its kind yet erected In any country 

tfAUIXI Of THI PAEIB TLOOD 

f e-'A HKUK appe-ar* to be a lonsensus of opinion 


mi teomloglcnl contlliluna. The baBln of the Seine and 
Hie Btnains that are tributary to that river consists 
nf a light absorbent soil, and, as the slopes arn gentle 
any sudden pro Ipltal Ion Is ordinarily absorbed by the 
I round In winter when the soil Is either frown or 
saturated by tho rains, there la a risk lhat the run-off 
of r heavy prc< Ipltsllnn will be so large and sudden 
na to overtax the <aim< II y qf the river channels These 
• ondltlona obtained to a marked degree during the pe¬ 
ri nt continuous heavy rainfall and flood Mcunler th< 
rcnlnglst Is of the opinion that the heaty rains pro¬ 
dding the Hood found the soil of the Seine watershed 
no thoroughly Impermeable because of saturation that 
the water ran off as swiftly as It would from the surface 
of an asphalted or cemented street Furthermore, It 
m ems to ho generally agreed that tho denudation of tho 
forests In the higher regions of the watershed has been 
n i ontrlbnlory causo to the flood Not only do the trees 
assist cvaiiorntlon but the forest undergrowth also 
txorte a material influento In retarding tho flow of 
tho water 

Referring again to tho question of the prevention of 
future Hoods at Carls regarding which wc made edl 
torlal comment Inst week, thert Is bo alUrnatlve plan 
to that of dredging or wldcnlug the channel and the 
icmoval of river piers which, were It not for tho 
cuorimma expense Involved would ufford sn absolute 
safegtisid against future disaster We rerer to tho 
lit role measures eniployttd by the Austrian engineers 
to prevent the flooding of the elty of Vienna by the 
river Danube This consisted In putting an artlflrlal 
channel entirely around the city through which, after 
llie river rest lies a certain elevation all the surplus 
waters sro diverted and discharged 'into tho rjver 
below Iho city It would lie possible to t reate a aim 
liar by pass around tht (lty of Parts, but the coat duo 
to tlm great value of the land which would have to 
lie < nndetnnt d would probRbly be found to l>« pro- 



WATTE COKIIRVATIOR IR REW YORK ITAtE, 

A Y rtCR about three years of Investigation of 
the suhjut of water resource*, tho Btatu 
Water Supply Commission estimates that 
I 600,000 horse ]lower of watir energy la run¬ 
ning to waste pvery year In the State of New York 
and that If this were developed according to plans 
drawn up by Its ouglnocrs the Stale would realise a 
yearly rental of at least Rlfi.OOO 000 
As a result of Its Investigation of tbs watersheds of 
tho Hudson, Genesee, and Raquetta rivers the Com¬ 
mission has located and snrvoyed four reservoir pro¬ 
jects for the development of watsr power and tbs 
control of floods These are the Sacandaga and 
Schrnon 1-aka reservoirs on ths Hudson, the Portage 
reservoir on the Genesee, and the Tupper Lake reser¬ 
voir on the Raquette The Commission considers that 
the Hudson River, because of Its size and tho lore* 
population and Important Industries of tbs cities sit¬ 
uated along Us bonks, should receive the first consid¬ 
eration In any system of conservation that may lie 
adopted, and It reiommonds the construction at a 
point on the Sacandaga River, 5fl mile# north of 
Albany nf a dam and storage reservoir of 29 billion 
< ubl< feet capacity Such a dam would convert 20 
miles of the present river valley Into an artificial lake 
of the else of Lake George 
The principal object of thi* reservoir would be to 
bold bark and store the flood waters, and afford re¬ 
lief during the low-water condition# of the cummer 
to the various power plants along the Hudson, by 
releasing sufficient water to maintain (he level Of 
the river at the desired stage for operation of tbs 
hydraulic plants, tn addition to the great benefits 
afforded by each control of the stags of the rivet* 


FKSgjQAHY U.I9IO. 

watsr,'the power devaliped dtfoettfln connection with ‘ 
the big dam would bo trans m i tt ed electrically to such 
town* as /lbany. Tidy, Meehan IcsvIUe, Glens Falla, 
Utioir Schenectady, sad other lew important cem- 
munttfw lying within the sooe of economical electrical 
transmission, it la eatlmatpd that the reservoir would 
cost M.950,000, that the total yearly fixed chargee 
and maintenance would amount to 1237,700, and the 
annual grow earnings 1427,000, leaving an estimated 
annual net revenue to the State of 3189,800 The 
Commission wUmatss that on thla basis the cost of 
the reservoir would be refunded to the State in fifty 
years at the end of which time It would be the sole 
owner of the works, which would yield a perpetual 
Income from the sale of the stored up water 
The Commlsalon advises that the work be under¬ 
taken by the State, because under State control the 
necessary funds ran be provided more economically, 
and the lntrreste of the public can be nbaolutely safe¬ 
guarded H recommends the enactment of a law au¬ 
thorising the development of the power of the Hud¬ 
son River, the construction of a storage dam on the 
Bacandagn at Conkllngvllle, the amendment of the 
Constitution lo permit the flooding of Statp lands 
In building storage reservoirs to be owned by tho 
Slate, another amendment providing for a bond Issue 
tr meet the expense of building reservoirs, and tho 
building of other reservoirs to regulate tho flow of 
rivers for power purpoma and flood rontrol 

■TEEL BUTE 

I N Germany steel belts are used In many largo 
factories and electric power stations. The prin¬ 
cipal difficulty lonnected with tbelr employment 
Is that of Joining the ends of the belt These 
ends arn now provided by tbs makers with at -el plates 
which npod simply to be screwed together It is neces¬ 
sary to use steel of special quality and temper It is 
advantageous to cover the belt wheels with coarse can¬ 
vas, to which thin glli-t-s of cork are attached In order 
lo prevent slipping The eork lasts practically forever 
and reduces the sliding to lesn than one tenth per cent 
of tho travel Prof Hammerer has experimented with 
a steel strap, twn-flfths Inch wide and one-flflleth Inch 
thick, with two wheels, eight feet In diameter for 
the transmission of lfi horse-power with a tension of 
440 pounds Although tht wheels were not covered, 
they worked very Bllentlv even at a speed of 200 feet 
per second The maximum slipping was one per cent 
of tho travel and the loss of energy due to this esuge 
was Inapprt clnble 

Steel belts possess the following advantages Tht* 
energy Is transmitted without slipping and almost 
Wlthnnt loss, the belts do not stretrh thslr width 
may he reduced to between one-third and one tenth of 
lhat or leather belts transmlltlug the same power, 
t onsequently th« whooli may be narrower and lighter 
and the workshop lees darkened by them The steel 
belts do not deteriorate appreciably they may be used 
in damp places and do not appear to be attntked by 
smoke or acid They allow the attainment of veloci¬ 
ties of 100 feet per second and are consequently very 
suitable for uae with turbines. Tho required tension 
Is one-tenth lexx than IhBt uf leatlior bells transmitting 
the same powi r, bei aust- nf the difference In weight 
from whltb results an additional economy, owing to 
tho diminished friction on the bearings Much room 
ran be saved by uaing steel belts because their effi¬ 
cient y does not depend upon their length They ran 
be used horizontally In place of gearing The makers 
assert that they cost less than leatber belts of good 
quality 

The oldest steel belts have boon In service two years. 
In a Berlin factory n leather belt 24 tnrbea wide waa 
tuplared by a steel belt 4 Inches wide which trans¬ 
mits about 250 horse-power Tbe belt, after two year# 
uae, show* no indication of wear The only objection 
to steel belts la tbat they are not easily seen, and con¬ 
sequently may cause accidents if they are not care¬ 
fully guarded 

A remarkable phenomenon was observed during a 
thunder shower in Finland in the summer of 1908 by 
V. J Lain#, who was making meteorological observa¬ 
tions for the Finnish scientific society The Shower 
approached from tbe east and the thnnder, which bad 
been beard at Intervals during a halt hour, ceased be¬ 
fore any rain fell at the plage of observation Dur¬ 
ing approximately tbe same half hoar the eastern hori- 
son waa completely spanned by a double rainbow, 
which likewise vanished before the rain came. Imme¬ 
diately after Htch peal of thunder tbe colon of both 
bows and especially those of the fecondary bow, be¬ 
came confused and indistinct,, and the whole double 
rainbow appeared tn vibrato rapidly. Laine explains 
this singular phenomenon. In acocrdahee with tho 
Airy Pernter theory of tho itlobow, by assuming that 
the concussion of tho air which produced the sound 
of thunder, also increased tho diameter of tb« twin 
drop* from leas than ,1/250 Inch, to between 1/60 And 
i/86 inch. If this assumption la confirmed h Will 
furnish a vaJaahts coptrfbwrtou to the theory uf thun¬ 
der otormA, wWe» fit Attn incomplete ^ 
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The heart sat ralafaD ever recorded for a single day 
oft the Isthmus of Panama occurred daring the great 
flood of liet December, between the hoara of 10 A. M 
Deeambar SSth and 10 A. H Deoember fOlh, whan the 
rain gage at Porto Bello ehowed a fall of 10.86 inches. 
The total fall for the month was 8817 inches, which la 
equal to an average rate or nearly two Inchea a day 

The staea frame, rudder, and brackets for the new 
White Star liner "Olympic." which were recently (ap¬ 
plied by the Darlington Forge Company, are the heav 
teat ever cast for a steamship Their total weight la 
289 tons, made np as follows Stern frame, 70 tons, 
after boas arms, 74 tons, forward boas arms, 46 tons, 
and rudder, 100 tone The total weight of the same 
parts aa cast for the “Mauretania” was 2*0 tons. 

The rapid elimination of the sailing vessel u shown 
hy statistics recently given by a German paper In 
the twenty years between 1888 and 1908 the percent¬ 
age of sailing vessels has declined In the merchant 
marine of Orest Britain from 441 to 116, of Ger¬ 
many. from 69.1 to 191, of the United States, from 
80 7 to SO 9 In the merchant marine of Prance, how¬ 
ever. bnt little change has occurred, the respective 
percentages being 47 9 and 47 8 ^ 

According to the French paper Matin, the Minister 
of Marine Is asking for the construction of two dread¬ 
noughts of 23,000 tons each in a programme which has 
boon recently submitted to Parliament, and he has 
sanctioned the arrangement of turrets adored by the 
Superior Council of the Navy, which recommended 
two turrets containing three guns and three turrets 
with two guns There will be eighteen unusually pow¬ 
erful guns In the secondary battery, and the speed Is 
to be twenty knots. 

The loooaaothre recently hnllt for the electric opera¬ 
tion of trains through the Cascade tnnnel of the Great 
Northern Railway, where the electrical equipment ex¬ 
tends for shout six miles, weighs about ISO tons and 
la furnished with four 3-plume 400-horse-power motors 
working on a 600-volt, 16-cycle circuit The pressure 
on the line Is 6,000 volts, which Is reduced by trans¬ 
formers carried on the locomotive. The power plant, 
wMob Is driven by water power, has mini lent cainc - 
Ity for the operation of sixty inline of the line 

The Puhlio Serves Commission ha* recently adopted 
an order requiring the New York Subway operating 
company to install on all subway cars destination 
signs, similar to those now used on some of the cars 
of each train The company must also poet In all sta¬ 
tions. near the ticket office, a map showing the loca¬ 
tions of lta routes and the atreets Intersecting the sub- 
wajt line; and all stations must be equipped with llln- 
f'- fflnntid signs, placed on the subway walls, for the 
purpose of warning passenger* that they are approach¬ 
ing the station 

11 is olaimed that the llghthonse establishment of 
the United States government la the most complete 
and efficient In the world On June 30th, 1609, the 
service Included no leas than 1,643 llghthonse keep¬ 
ers; and during the fiscal year of 1910, 61 additional 
lights, requiring the eervlcee of 47 keepers, will be 
established Legislation la being sought for the es¬ 
tablishment of three additional lighthouse districts, 
covering Alaska, Porto Rico and the naval station at 
Guantanamo, and the Hawaiian Islands The cost of 
tha establishment last year was 16,367,000 


la a recent communication to a New York paper, Mr 
Hudson Maxim shows the futility of attempting to 
work any serious dsstrnctlon by tha dropping of dyna¬ 
mite from a flying machine. He states that the fle¬ 
et root ion effected would he very mueb less than any- 
one not acquainted with the action of high explosives 
would suppose; and that many tons of dynamite might 
be exploded In the middle of Madison Square without 
any more serious daaags than tha .blowing out of the 
windows of adjaoent buildings by the nub of air 
toward the explosion to fill the void formed by tbo 
uprusb of tbs hasted gssss and sir. 


A word of warning has recently been given by J N 
BailK,, an Basfltsh engineer, to those who ays oontem- 
pUttoc aa tost ease of their power plant Vy wtllizfsg 
Of fedbaate tooted Of nmgroaating wgiftte ta a low- 
p re aaw i - tartfa He states that there are oases m 
*U*h A btetttr* lass wsuld oecur if ttm exbnot htsssn ' 
wore ftpgL-ta ft Iqftjta 4ft te to to taoeto a flwSwfttsr 

a&j' 

which had boss ossd atostoftft ta the teed haster, was 
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htotatsdi tor. wbflaaMosta per eM oftbe best from 
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tlXCTKlCITY. 

tm then s year ago the New York Public Berrien 
Oooupiarion of tbs Second District Issued an order 
limiting the number of passengers that could be car¬ 
ried on each oar of the Pine Hills line in Albany 
Tbert was so much public dissatisfaction with this re¬ 
st riot km that the order has recently been withdrawn. 

A report on the tie and pole consumption in 1908 
has recently been issued by the Census Bureau. The 
total number of tire purchased by electric rallwayi for 
the year was 6,438388, of which 4.682,198 were hewn 
and the rest sawed. A large majority of the ties were 
oak, the number being 3,414,403, chestnut comos second 
with 1,383,138, while Southern pine and cedar follow 
with 944,690 and 880,687 respectively The number of 
poles bought by electric railways and electric light and 
power companies was 631,497, which is considerably 
less than the number for the previous year The ms 
Jorily of the poles were cedar, via., 286,888, chestnut 
cornea second with 166,060 

In place of the ordinary windmill type of tower 
hitherto used for transmission lines, s new form of 
tower Is now beginning to find favor It consists of 
two columns spaced a short distance apart and con 
nucted by horizontal members The plane of the tower 
Is transverse to tbe direction of the line, end at lta 
upper end It supports a cross arm on which the trans¬ 
mission lines are supported Tbe advantage of this 
construction over the rigid windmill type is the fact 
that in case of a break in the line each tower would 
give somewhat and distribute the strain, thue prevent 
1ng the towers from being pulled over one after tbe 
other 

The XHiaoia traction system covers a territory 90 
miles wide and 22S miles long Much new work le 
being dona along tha lines of this system which re¬ 
quires the general manager to make frequent trips 
from place to piece To prevent loss of ttme he has 
hod s sloeper and office car built, in wbtih he ran 
conduct business while cn route and whlrh will rarry 
him over night from one paint to another The man¬ 
ager's car is woll equipped with all the conveniences 
that ha might desire on his trip It Is provided in 
the forward part with an office room so arranged that 
It can be converted into a bedroom with four bertha 
separately curtained off In addition tn this there in 
a dining room and kitchen The over-all length or the 
car la 83 feet 

In tfla recent report of the Royal Commission on 
Canals snd Inland Navigation of the United Kingdom, 
the fallowing conclusions are reached on the question 
of electric haulage on canals, namely that a greater 
regularity and uniformity of speed may bo maintained, 
that there will be less erosion of tbe renal banks from 
waves, that there will be an economy In the Hire of 
tbe locks because the storage capacity of bargee 1 m not 
taken up with propelling machinery as in tugs and 
steamboats, and that the electric power can bo util 
Ised for operating the locks and even for factories 
along the canal The experiment was made In Franco 
not long ago of providing for horse and electric haul¬ 
age side by side, but this proved to be Inexpedient 
because the electric traction was constantly retarded 
by the slower horxe-drawn boats. 

One of the exhibits at the recent Chicago Electrical 
Show, which attracted considerable attention, was the 
government aeroplane fitted with a wireless telegraph 
receiving and sending system The chief difficulty In 
fitting np an aeroplane for wireless telegraphy lies In 
the fact that It Is strung with wires used for bracing 
the parts and these Interfere with the reception of the 
message on the short antenna available on such a ma¬ 
chine The dtfflcnlty was overcome by stringing three 
strands of No. 14 copper wire along the under surface 
of the upper plane and connecting these strands with 
a loop of wire strung about the runners of the aero¬ 
plane. Conditions In the Oolleenm were not such as 
to permit of demonstrating the advantages of such a 
system of an ten we, but nevertheless It was possible to 
carry on telegraphic communication between the aero¬ 
plane and a stftion in the annex of the Coliseum. 

A bows! proposition was presented before the recent 
meeting of the American Institute of Electric Engi¬ 
neers by Prof. W 8 Franklin and Mr 8. S. Seyfert. 
They propose to reduoe the length of single-phase 
series motors, so that motor* of higher horse-power 
can be accommodated in the space between tbe driv¬ 
ers of a locomotive The reduction of length la 
effected by using a stationary exterior armature and 
a revolving field aad removing the oommutator to any 
convenient point The commutator would be station¬ 
ary aad the brushes would have to be revolved ebout 
It by connection with tbe field This would provide 
more specs for the ennature windings, which in this 
type of motor should be stronger than the field, and 
would enable a better utilisation of the space ordi¬ 
narily occupied by the commutator The advantage of 
having the oommutator accessible end constantly in 
view would offset tbe mechanical dlmdvantages of 
teftarafsly revolving the commutator brushes 


ICUNCL 

Oount Plankett, the Director of the National Museum 
of Science and Art, Dublin (Ireland), has received 
notice of e bequest of £6,000 to that institution, left 
by Mr Patrick Murphy of Newry 

A anrm of eleven map makers of the Geological Bur 
vey, under the leadership nf Chief Topographer (' H 
Dlrdeye, are mapping the Hawaiian Islands Their 
work will occupy all told about eighteen monUie, by 
tbe end of which time it Is thought that tlmy will have 
succeeded in making detailed niape of Kauai, Oahu, 
Molokai, Mauri, and Hawaii This work Ib prelimi¬ 
nary to a poealblo extension of .he reclamation service 
of Hawaii 

Are tha senses ever vicarious’ The question Is die 
cussed in Nature by Prof MeKendrlck Hnd by several 
blind men According to one correspondent iho popu 
lar notion that when a person loses his sight ho is 
compensated hy Ihe gift of ability in one, If not all, 
of hla othur fatuities, Is absurd 11c points oul that 
the Imputation of striking ability does not enable a 
specially talented blind man to earn his livelihood by 
the exercise of that ability Tho blind are credited 
with powers in rauslr, basket making and the like but 
when they assert their right In llvo the ordinary lives 
of rill sens they are not perihltted to do bo 

With tha ordinary moving pic ture machine photo¬ 
graphs 3 6 by 19 centimeters are taken at about the 
rate of 16 per Becond, which ia much too slow for 
taking a picture of a bullet or other projectile In flight 
Even if Ihe rates were 60 ;ier second no satisfactory 
resulta could be obtained Tn a recent number of Ihe 
7ieltschrirt Inslruuuntenk , C Crane describes a ballis¬ 
tic klnemalogrnph apparatus which ghex a time Inter 
val of 1/6000 of a second so thnt shut photographs 
can be readily obtained, and from tlusi the velocity 
of the shol ran be found The ;>enduliim used makes 
nlsetrlesl connections at illfferenl points of Its swing, 
and these are utilized In obtain the photographs 

Thi last opposition of MarH, although eagerly wel 
corned hy observatories of the world less by no meamt 
settled tho porcnnlal problem of Marl Ian surfare nark 
lugs Mr I,owell Still insists tlmt he sees the laoalH 
Prof Ritchey has not Buctocded In phutographlng 
them, and Antonladl still doubts tin existence of the 
canals It would seem that the time* has come for 
astronomers to resch some definite, agreement and ai 
rordlngly Mr It G Aliken in a recent number of St 1 
once suggests that Mr Lowell should Invll* two nr 
three Hindi ntH of planetary detail sin h as K h Har 
nard, W H Pickering and E M Antonladl to come 
to Flagstaff to Join him In ohm rvlng Mars at lls next 
opposition and thus setth omo and Tor all whai Is 
really seen at KlugHlaff 

Oommsndsr Pssry has placed before Ihe Roard of 
Managers of tho National Geographic Hoc Inly a propo¬ 
sition in behalf of Ihe Peary Arctic flub, to the effect 
that the Geographic Hoc let) Join with Ihe Peary An¬ 
tic Club in an Antarctic exptdlllou the An tie club 
to furnish as Its share of equipment the steamer 
"Roosevelt," used by Commander Peary on his North 
Pole trips and the Geographic Hcslety to furnish funds 
for the other expenses to the nmounl of $60 000 the 
expenses above $">0,000 to bo Isirne equally by the Geo¬ 
graphic Hoclety and ihe Peary Aretlr (lub Com 
mandir Peary- declines lo head the expedition hlmseir, 
believing that the work should he Intrusted to younger 
men Should tho plan be carried Into execution It Is 
not unlikely that almost all members of tho sucreBS 
fill Peary North Pole expedition will proceed tn the 
Antarctic In the Roosevelt 

Prof. Frank H. Enowlton or the U 8 Geological 
Survey, has Just published In the HmllliRonlan Mlseel 
laiiemui Collections a short paper entitled lleeerlp 
tlons Of Fossil Plants from the Mesozoic and Ceuoznle 
of North America." The |iS]s r Includes descriptions 
of two new fossil chain-ferns, Ihe find, of which c-alled 
Woodtoardia maxoni, was found In the Fori Union 
formation near Rock SprlngB, Wyoming It Ih or spe¬ 
cial Intorest from tho fait that It is very closely re 
lated to the common chain fern so widely distributed 
over eastern North America from Nova Beotia to On 
tarlo and Michigan, and south to Florida IxculMlutia, 
and Arkansas The other new spec les whlrh he names 
WooilvnriUa mlumltlana Ih from the PlelHtnrene and 
was fonnd at the Cascades nf the Cnlnmbln River In 
Oregon It, likewise, resembles closely a living spe 
ties originally described from Mexico, but also found 
In Guatemala Arlxona, California, and Washington 
Prof Knowlton also describes a thunitardUa amrri 
easel, which la rharmcteriatle of tha Fort Union fonnn 
lion, never having been found outside of It This fern 
has lta closest affinity wtih a living spec-lea found wide¬ 
ly spread over China, Japan, tropical Asia, Polynesia 
and Madagascar These throe now ferns were found In 
excellent condition, showing tha frnctlflrntlon, and are 
of special Interest on-account of their close resemblsnco 
to forma now living a very unusual experience with 
fossil plants. 
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MONOPLANE 


The monoplane illuilnled herewith 
le one of the moot novel aeroi lanes 
which has thus far been produced it 
la the Invention of Mr A. L Pfltrner 
who for some time past has been an 
■misled with Mr Olenn H Curtiss In 
the | reduction of hla sere planes 
This new monoplane while nsemb 
ling- the Curtiss bl| lam In eorm fia 
tures Is a distinct de| ait ur rrnru the 
usual tyii of single surfs u machine 
surh as produced abroad by Ilkilot 
and the Anloln tie Company tnllke 
th h mathlnea there Is no square 
r triangular body titending the 
length of the machine and carrying a 
l air of wings near Its front end In 

1 late of this there Is a single plane 
mounted uion four vertical wood 
struts at its ctnter and having a fixed 
horizontal tall 10 feet at tho rear and 
a hIi glesurface horliontal rudder 14 
fi el In frout The v< rtkal rudder Is 
llaced In front Just above and at lh< 
«nt r of the. horizontal rudder Roth 
■ udders are therefore always within 
the vlsw of the aviator They ate 

onlrulled by a single wh el tlaeed 
ve rile ally In fruit of the aviator 
This wheel slso o|erates sliding panels 
on I he under side of the monoplane 
at earli end hr tha purpose of mala 
talnlng (he transverse stability The 
fait that all three controls are oper 
ated by a single wheel makes this ma 
thine the simplest to drive or any 
thus far produced 

Th plane has a spread of If foot 
and a foie and aft width of fi feet 
Tho plan. Itself Is but SI fe t x 8 feet 
equivalent to an area of Ihf square 
fe t Tin sliding wing tips art each 

2 V feet by f et ftom fTont to rear 
Thev hot tronlal ruddi r It 6 i 1 feet In 
sire and the vertical rudder 1 feet 
long by 2 het high The dimensions 
of the tall surface are 8 x 2 feet I lie 
total w Ight of the maehlne the tanks 
being tilled with fi gallons of gasoline 
and l gallon or oil and the radlatot 
with life gallons of water la 430 



«o|viigl11*1 l,U M n i * 

Rear view of monoplane, showing novel sliding wing tips 

Ihtavl v u eh *■ the Are lull it II rear and the I imr list leldff vlth verttuj met leer elm 
II 11 firm I of ti a *1 ill la pi i r 



Mi Pfltsner at the control wheel of Ills monoplane 
Ihlevlweh wathnecl Lleecontr l wheel U e powrr pleuit end the rlha and trowing of die plei a 

th* ran union sovonur* to tlt 


pounds The wtight earrtsd pm 
square foot Is tberwfors slightly mors 
thaa 3 pounds 

Thg four vertical gdt formtng tha 
chassis termlnsta la forks of inamlsts 
stool tubing each at which oaniau a 
20-Inch pneumatic-tired wheel Tha 
posts are spaced apart by steel tubing 
brscee and by wooden skids extending 
from the front to the resr The front 
edge of the main plane la mounted 
upon theee uprights 41 Inches above 
the ground The rear edge which Is 
formed of steel cables stretched over 
the ribs to loyfc Inches tower than the 
front edge when It crosses the main 
vertical upright! The tribe have a 
alight curvature of about 1 In it the 
remhei being 8M Inches In the length 
of I feet The center of premare to 
located about *18 Inches beck of tho 
front Mgs of tbs plane The ribs are 
told upon two main span running tha 
entire length of the machine the fore¬ 
most of which forms the front edge 
or tbe plane while the rear one to 10 
Inches In advance of the rear edge 
and rests In sheet steel sockets at 
tached to tha heavy main riba that 
connect the central vertical uprights 
At suitable distances from the center 
of the machine ou these front and 
nar span vertical struts an attached 
to them for the purpose of trussing 
the plane Tho 2fi horse power 4 cyl 
lnder 4-cycle Curtiss water-cooled mo¬ 
tor to mounted upon two laminated 
beams extending from a cross tube at 
the rear through the monoplane aur 
face to the front edge The rear of 
the motor la substantially braced by 
four diagonal tube* aa ran be seen 
In one of the photographs Tbe pro 
peller especially designed by Mr 
Pfltsner to « feet In diameter and 
gives 236 pounds thrust at 1 200 R. P 
M or 9 4 pounds to tbe horsepower 
The oil tank to seen just below the 
surface of the plane In the photo¬ 
graph Juat referred to The oil to clr- 
(Continued on page ISO ) 


NEW OVERHEAD ELECTRICAL CONSTRUCTION ON THE N. H R.R. 


I ho New York 
New Haven A 
Hartford Rail 
road (orapany In 
ao well sat tolled 
with the opera 
lion of Its elec 
friral rone from 
Stamford to New 



Diagram show lag detail* of new overhead eeastruetlan 


York that it has 
decided to extend 
the electrification 
for another forty 
miles to New 
Haven The com 
pony la also 
(Con tinned on 
PMC m ) 
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SMOKELESS POWDER-METHOD OF MANUFACTURE.--II. 


BY ROBERT G SKERRETT 


In the ten* of the flomrtnc Amateur of February 
Cth It was shewn how greatly the ltnprovemsnts In 
the power of natal him are due to the Introduction 
and development of smokeless powder The present 
article la detoted to the description of lta manufacture 
The base of onr smokeless powder la cellulose- that 
wonderful and jet Indeecrlbable form of matter Cot 
ton la one type of pur# cellulose 
In INI Braconnot discovered that itarch dissolved 
In nitric add sad when cleansed In water became an 
Intense explode*. A little later Pelonse obtained tbe 
same results by soaking cotton fabrics In that add 



and then washing them In water This was tbe first 
step In the evolution or smokeless powder Because of 
the great violence and erratlo behavior of the explo 
slve thus discovered It took yean to develop It Into 
a safe propellant More than half a century ago Ans 
trim and let* r Prussia used nitrocellulose In theii ord 
nance but Its Impetuous action could not then be 
properly curbed and a serins of accidents and unex 
ported explosions caused Its abandonment Years later 
when the speedy torpedo boat and the rapid tire gun 
arrived Fr nch chemists through stress of need 
found ways to check the explosive violence of gun 


cotton and to fashion It Into a safe and practical pro¬ 
pellant We followed Tranoe but our powder has 
been the Immediate offspring of that produced by the 
great Hasslan chemist Mendelefr 

It seems paradoxical that we should seek for a safer 
and leas violent propellant than common gunpowder 
by adopting for a base an exploelve well known to be 
more vigorous and more unruly The secret discov 
1 red by the chemists proved nitrocellulose to be amen 
able to the Influence of deterrent agents which subdue 
the suddenness of explosion while the form or the 
grains regulates In a remarkable way the rapidity 
with which the granules burn and generate the pro 
telling gases Smokeless powder ran new be made 
In grains of surh slxe and such form that tho condl 
Lions Imposed by each caliber of gun can be met and 
tbe muxsle velocity of tbe shot regulated with aston 
Ishlng precision Thus the task of the ordnance engt 
neer Is now quite opposite to that of former days To 
day the gun Is designed to meet certain requirements 
while the propellant Is afterward made to suit tho 
gun 

Now for the manner In which harmless cotton is 
transformed Into a ballistic agent at the Na\al Pow 
der Factory Indian Head Md No official secrets are 
betrayed because tho value of the process lies in the 
nles proportioning of the various Ingredients com 
blned with particular forms of grains These niceties 
are the outcome of lessons learned after much expert 
men ting In which the variation of a tiny fraction or 
an inch may either makp or mar the product 

Cotton when steeped In nitric sold becomes soluble 
In a mixture of other and alcohol If the ptuanUge 
of nitration be less than 12TG and la Insoluble when 
1 ho measure of add Is above this arbitrary dividing 
line When below this percentage nltrsted cotton 
which by nitration becomes sn explosive—may bo dls 
solved into a plastic substance and when the ether 
alcohol solvent has in Its torn been evaporated the 
cellulose becomes a hard touah tianslucent mass 
Before hardening however the stuff Is pressed Into 
grains of various shapes which bum with a bright 
orange flame and without smoke Our smokeless poa 
der is a brother or collodion so useful In medicine and 
the art of photography while celluloid In Its endless 
si plications Is a fltfct cousin and lies Just b ynnd th 


dividing line of thoee substances soluble In ether 
alcohol 

The cotton nsod may be either the blooms straight 
from the fields or the white mill waste In either 
case the cotton la cleansed bv an alkaline bath and 
then well dilod In an at most here of .12 d g 7 The 
workmen toll In this temperature but the p if ct dry 
neaa of the air explains why they are not boiled alive 
The object of the drying is to make the cotton more 
absorptive In tho ac Id Uiub Insuring more nearly per 
feet nitration After the cotton has h n dried It Is 



The pewter U forced Ihrassh macaroni dice In the 
term ol an endleea rope, perforated (torn and 
to end with a concentric group of 


packed in airtight c misters and sent to the nitrating 
house whe re It Is soaked for half an hour In a strong 
mixture of sul|huil and nltrl a Ids The reaction 
fiees frnn the cotton a ier mtage of moisture which 
If not withdrawn would dilute the nltrl a Id and 
alTe t (he than Ier of the 1 todu t Sulphuric acid 
has a Btrong affinity foi water and It extra ts thi 
moist lire thus Icsxlng the nitric arid unlmi aired and 
amble or doing Its full woik upon the cotton 
The nitrating he iihp is n I unlike a big steam laun 
tr nl is lies png 1 1) 
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Provided that IL ran be ran at tho blab npeed at 
which Its fall efficiency can be assured, tho steam tur 
bine Is the most economical of all steam engines On 
land, as a drive, say for olectrlc generators this high 
speed of rolatlon can be employed, since a type of 
generator may be coupled up that Is suitable to that 
speed When the steam turbine Is employed to drive 
the propellers of b steamship, It Is no longer possible 
to run It at the best speed for economy, and this for 
the reason that the propeller at the outward end of the 
turbine shaft shows Its own best efficiency at speeda 
of rotation Tar lower than those demanded by the tur¬ 
bine If we run the Hhaft at the maximum-efficiency 
speed of tht turbine, there will be a big loaa of effl- 
elomy at the propeller If we run the shaft at the 
maxliniini-etneleney speed of the propeller, there will 
Is low effli lent y In tho turbine 

Here w« have a dilemma whleh the marine engineer 
lias hitherto found It Impassible to avoid He has 
attempted to cut the Oordlan knot hy a compromise, 
and has tried to find a mean s|>eed of rotation (too 
slow for the turbine, loo fast for the propeller) which 
would give the best or rather the least bad results on 
the 'eoal per horse-power per hour" basis 

It requires no very keen discernment to perceive 
that the solution of the problem lies In the selection 
of some suitable speed redu< Ing mechanism between 
turbine and propeller, and ns far bark aa 1904, In a 
report to Oeorge Westlnghouse, Oeorgo W Melville, 
tho former Euglmer In Chief of tho Navy, and Mr 
John II MaeAlpIne, made tho following statement' 
If ono could devise a means of reconciling, In a prao- 
tlial manner, the necessary high speed of revolution 
of (lie turbine with the eouparatlvely low rate of revo¬ 
lution required by an effli lent propeller, the problem 
would be solved, and the turbine would practically 
wipe out tho reciprocating engine for the propulsion 
of ships Tho solution of this problem would be a 
strobe of great genius ’ 

In the Intervening years three entirely different 
methods have been tletInert for meeting tho difficulty 
One Is to Install high-speed turbo-generators, and uti¬ 
lize the curriut to drive slowspeod motors direct-con¬ 
nected to the propeller shaft and experimental work 
In this dim lion has given sui h good remilts tbst the 
Fora Rlv«r Shipbuilding Company rmently put In a 
bid for the equipment of our 26 000-lon battleships 
wllh an Installation of this character In another sys- 
tim known ns the hydraulic reduilion drive, two hy- 
draulli turbines are Interposed between the steam tur¬ 
bine and tho propeller the one connected to the tur- 
blne the other dlreel-eonnei ted to the propeller, with 
controlling valves betwoin the two which enable the 
speed to ha reduced to any desired extent For both 
of these systems It Is < laimcd that high efficiency hoa 
heen secured The third method (the one shown In 
tho accompanying Illustration) consists In the use of a 
mw hanleal reducing gear During a aeries of eihaust- 
Ite tests remnlly made at the Westlnghouse shops, this 
experimental gear showod the astonishingly small fric¬ 
tion loss of one and ono half per cent These results 
an- fur superior to those obtained wllh the other two 
methods, and unless some unforeseen disadvantages 
should develop »ben the full-else gear cornea to be In¬ 
stalled on a warship or merchant steamer It may safe¬ 
ly bo said that In this reduction gear has boon found 
the (Inal solution of the marina steam turbine prob 

It was no easy lask to devise a gearing which would 
tun smoothly and without excessive wear at the high 
speeds required for Bloom turbines, and at the same 
lime transmit the thousands of horse-power carried 
bv propeller shafts, which amounts In tho case of the 
'Mauretania' to about 18.000 horse-power per shaft. 
The experimental gear which Is Illustrated on the 
front page of this Issue was constructed at the West- 
Inghnuse Works at Plltsburg where It has already 
undergone, and Is still being subjected tn a series of 
tests II was realized that If tho results were to be 
cone lm Ing the experimental plant must be on a large 
scale and the gear was therefore designed to transmit 
rontlnunnsly no less than 0,000 borse-power 

Aa will be seen from the Illustrations, the gears are 
helical that Is to say, they do not run straight across 
the lace of tho wheel parallel to the axla, as In the 
esse of ordinary spur gears, but they are cut In the 
form or a stei p spiral This construction allows the 
wheels to roll Into contact without shock or Jar Of 
cruras, this hellial form of tooth causes a strong end 
thrust In the direction of the axis of the shaft, and In 
order to prevent this, one-half of the gear was cut 
with the spirals running In one direction and the other 
half with the spirals In the opposite direction In this 
way the end thrust, duo to the obliquity of the teeth. 
Is completely balaurod 

In spite of ths marvelous accuracy with which the 
teeth of gears can be cut by modern machinery, It Is 
Impossible to form them so truly and align the shafts 
so perfectly as to get an absolutely uniform contact 
throughout the entire length of the gear This la an 
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Important oonstdantkm in all gears, but bswtwg 
doubly so whan, aa In this naan, they may ha*s to 
transmit from tan to twenty thounnd horse- p ower 
The inventors have met the difficulty by a very In¬ 
genious construction designated as a Hotting frame, 
whiob they describe ss follows "The frame which 
carries the hearings tor the pinion Is a heavy steel 
casting supported only at a single point midway be¬ 
tween the bearings. This support Is flexible, so that 
ths frame Is free to oscillate In a vertical plana peae- 
Ing through the axis of the pinion, but Is held securely 
against motion In any other direction. Furthermore, 
the pinion Is free to move endwise in Its bearings 
Any tendency of the teeth to bear harder at one end 
of the gear than the other would tend to unbalance 
the respective end thrusts due to the right end left- 


sent any resistance to unbalanced end thruat, It con¬ 
stantly adjusts Itself In the direction of Its axis to 
the position corresponding to equilibrium between the 
opposing forces. This means that tha tooth contact 
pressures are always automatically equalised 

“If there are any minute Irregularities In tho spac¬ 
ing of the teeth, which would tend to make tha contact 
harder at oue point than another In any part of the 
revolution this tendency Is defested by the floating 
frame, the position of which abont Its central support 
cr fulcrum Is controlled solely by tha pressures of tbs 
teeth of tha pinion against the teeth of the Urge gear 
Naturally, the floating frame alwayi yields under the 
slightest tendency of an unbalanced contact pressure, 
In such a way as to transfer the smallest Increment of 
unbalancing pressure to another section of the gear 
that. In the absence of the floating frame, would be 
leaf inclined to take Its full ahare of the stress In 
short, the gears are self-adjusting to relieve and equa¬ 
lize all abnormal strains, and are consequently Inde¬ 
pendent of the small Inaccuracies that, are Impossible to 
eliminate In the best commercial manufacturing opera- 

The gear was tested by means of a special hydraulic 
brake, the reduction gear being interposed between 
tho turbine and the brake, and In six testa the brake 
horse-power delivered by the gear at different speeds 
varied from 3,718 to 6,927 Since there Is no way In 
which to measure the Indicated horae-power of a steam 
turbine. It was necessary to establish the exact brake 
horse-power In some other way Fortunately, It Is a 
< haracterlstlc of the steam turblno that, aa long as the 
speed and exhaust pressure arc maintained contant, 
the absolute Inlet pressure of commercially dry steam 
Is a very accurate measure of the brake horse-power 
the turbine Is doveloplDtf Accordingly, a dynamo¬ 
meter. connected directly to the turbine shaft, was sub¬ 
stituted for the reduction goar. the turbine was run 
at a fixed speed, a constant vacuum was maintained 
In the exhaust pipe, and the Inlet pressures correspond¬ 
ing to different loads at this speed were determined 
From these testa the following results were obtained 
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A reliable rheck upon these results Is afforded by 
the rise In temperature of ths oil with which the gear 
Is lubricated since the transmission loss in the gear 
appears aa heat In the oil By measuring the quantity 
of oil circulated and noting Its rise In temperature, a 
cluae approximation to the number of British thermal 
units lost per hour Is obtainable When the gear waa 
delivering 8,088 horae-power, 891 pounds of oil were 
circulated, with an average rise In temperature of 
9.86 deg. F , from which It follows that tha total host 
absorbed per hour waa 164,808 British thermal unit* 
Aa 8j546 British thermal units pet hour Is the equiva¬ 
lent of a horae-power, the total heat accounted for In 
the oil Is 64 17 brake horsepower; and since the total 
brake horse-power delivered by the gear IS 6,086, It 
follows that the efficiency must be 88.75 per cent In 


agree with Mr H B, Longwell, the consult! a* engi¬ 
neer, that the efficiency of the gear Is oonolwlvtfy 
established ss more than It! per oent The results 
are, of course, a great surprise and quite unprece¬ 
dented, but In view of the remarkable adjustability af 
forded by ths floating frame, they are welt WUhtn 


With these results before him, Mr WeettnghouSO has 
mode an Investigation of ths eonnsratss which ooold be 
secured by applying the gear to tbs Osnarders "Maure¬ 
tania" and "Lusitania," whleh are each capable of de¬ 
veloping 70,000 horse-power If ths. same high effi¬ 
ciency oan be secured,on board shtp-as has bean <eto&T> 
ly established tn the teetiag room, ths results which 
he arrives at seem to be wall fotaded, It Is known 
that the propeller effidaney tn these ship* Is taw, and 


PkMUAkY W t$t& 

twotaffiy 4oat«t tnaad U pw ont »sa, tha astual 
dteeuve gnpatUag 'poms In oafer ahodt Hans- 
powar. At tha laWh£ iftqfld of rerdtadon rmeltfiag from 
tha use a» ths redpdtsa gear, propellers could be In¬ 
stalled that woajd halm an effietaur tfaot lean than 
68 per oent; which means that the abaft horsapowar 
required for the MM effective propelling power would 
be tarn than 87,000—a saving of about 18 par otah 
This means that the "Mauretania." without sacrificing 


equipment and tha coal consumption oh each voyage 
about one sev e nth. 

But, in addition to this oeonomy at ths propeller 


two turbines the number of rows of blades is, roughly 
speaking, inversely proportionate to ths squares of 
the respective peripheral speeds of the rotating ele¬ 
ment*. But tha peripheral speed of ths rotating ele¬ 
ment* in the turbines of the "Mauretania" and "Lusl- 
tan la" U only anwthtrd of the s p eed common to large 
turbines used on land. This would mean that to pb- 


machlne of prohibitive length To maintain the same 
speed of revolution and Increase the peripheral speed 
of ths turbines to that of turbines In land practice, the 
rotors would have to be nearly 40 feet in diameter 

Now, the steam oonsomptlon of the turbines of tha 
"Mauretania” la believed to be about 14.6 pounds per 
■hart hone-power per hour; but It has heen proved that 
lu turbines of similar capacity, operating at speeds 
which the reduction gear makes possible for marine 
service, the steam consumption does not exceed 11 
pounds pot shaft horae-power per hour This means 
that the boiler capacity, already reduced, as we have 
seen above by the Increased efficiency of the low-speed 
propeller, could be further reduced to about 46,000 
borso-power, and the total efficiency of the whole In¬ 
stallation would result In a reduction of over 86 per 
rent In the coal consumption These vessels burn 
about 4,700 tons per voyage, and since the coal costa 
about II 86 per ton, the saving In coal alone would be 
16.300 per voyage, to say nothing of the reduced cast 
for wages, food etc, for the smaller number of stoker* 
that would be required A further valuable advantage 
would be that the reduction of over 1,600 tons in the 
coal required Tor each voyage would add that amount 
to the cargo capacity 

But thore are further economies, os will be seen by 
reference to tha Illustrations on oar front page, which 
show the spare occupied by the present turbine equip¬ 
ment of the “Mauretania” and that necessary if small 
high-ftpeed turbines combined with reduction gears 
were employed on three propeller shafts. These re¬ 
markable engravings speak for themselves, and farther 
comment Is unnecessary 

All the advantages that would result from the em¬ 
ployment of this device on merchant steamers would 
be realised also on naval vessels, together with other 
collateral advantages due to the fact that tha high¬ 
speed turbine would not suffer ths large drop in eoon 
omy which results, In the case of the present turbines, 
when they are operating at cruising speeds. With the 
superior steam economy of the high-speed turbine tha 
boiler capacity would be radnoed fully onwthlrd, and 
with the same bunker capacity the radius of action 
could of course be enormously Increased—a considera¬ 
tion of Incalculable Importance In the extended opera¬ 
tions of a naval campaign 


Among the big things whleh ths big State of Call 
fornla produces are ostriches. These birds are dis¬ 
cussed hy C r Holder Mendel’s laws and the origin 
of species are popularly disc meed by Prof Otto N 
Witt Herbert A. Humphrey wrltss on an Internal- 
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To ths Editor of the acnurmi- Akoucas 
Id glancing ovsr four Issue of Noyamber 20th, I ni 
•truok by your correspondent's Interesting art Ida, “A 
Dreadnought of 1863 “ However, does It not seem 
more logical to (0 back a year earlier to Ericsson’! 
"Monitor,” which was withont doubt the first "all Me¬ 
gan" ship built The "Roanoke” was really a combi¬ 
nation of the “Merrlmac" and the "Monitor” being 
like her antagonist a rased frigate, and resembling 
the “Monitor" Is the matter of her turrets, therefore, 
It appears that the "Monitor” was the original dread¬ 
nought and the present mighty vessels of that class 
are bnt the design of the great Swedish American en¬ 
gineer applied to ocean-going vessels. For be It known 
that Ericsson never Intended to employ the “Monitor” 
vessels for any other than coast defense duty 
Brooklyn, N Y Onui.u Blum Ctonirr 

giGHTna a amjt. 

To the Editor of the Soirienno American 

I was Interested In Mr Woodland's article, “Sight- 


Knowing from her ows statement that Miss Peck 
made no instrumental observations above 19,600 feet 
on Hnaacaran, and believing, furthermore, Aconcagua 
to bt the hlgheat mountain of the Andes, T decldod 
to tsat tho truth of these assertions by sending expert 
European engineers to make a detailed, up-to-date trt- 
angulntlon of the two summits of Mount Husscaran 

The only previous known measurement of this 
mountain was made many years agu, whlth Is said to 
have given a height of 32180 feet for the south or 
higher summit 

Prof Schrader, who a few years ago made l he most 
authentic measurement yet made of Aconcagua and 
M Henri Vallot, both well known Freni h scientists 
and hsads of ths Borldtd Gendrale d Etudes el dc Tra 
vaux Topographlques of Parts undertook to assist In 
getting up the expedition, and gave the matter their 
close personal attention 

M de Larmlnat, expert engineer who has carried 
out Important Hurvey work for the above society was 
selected as chief of tlie ralsslun In July 190# ac 
companled by two other competent topographers, he 
started for Peru 

Favored by good weather conditions anil assisted as 
to transport by the Peruvian government they exe 
cuted a careful and detailed survev from the r— 



During December Halley’s comet became bright 
enough to be seen with telescopes Several have re¬ 
ported views of it with four and three-inch telescopes 
Prof PMlip Fox, director of Dearborn Observatory, 
saw It during the tots! eclipse of the moon on the morn¬ 
ing of November 27th with tho 3* Inch Under of tha 
18-Inch telescope 

According to the Harvard Astronomical Bulletin No 
379. Prof E. B. Barnard photographed the comet with 
the Bruce telescope on December 29th. and finds upon 
the photograph a very faint toll In position angle 8B 
deg with a length of 10 min The tall was very slen 
dor and straight 

According to Prof E B Frost, director of Yerkea 
Observatory, Hallsy a comet will bo visible to the naked 
eye about April 1st. It will cross the tece of the sun 
on May 18th at which time tho earth will be plnnged 
In the comet’s tall for a period of several hours Ths 
time of the comet's transit will be rather unfavorable 
for eastern observations, but undoubtedly It will be 
observed from the Lick Obeorvatory In California and 
through other western telescopes. The comet will be 
visible to the naked eye abdut April 1st In the morning 
sky lust before sunrise After It crosses the sun It 
will appear In the evening sky just after sunset 


The futility of the schemes often promulgated for 
utilising the electricity of the atmosphere, with Us 
tension of many thousand volta, la made plain by the 
following considerations. According to the moat mil 
* able measurements that bare been made, the strength 
of the current flowing from the air to the earth la 
about io-* ampere per square centimeter The maxi¬ 
mum tension may be estimated at 100,000 volts 
Hence the influx of energy per square kilometer can¬ 
not permanently exceed 10-" X 10* X 10* watt, which 
te equal to 1/10 watt This la equivalent to 1 kilo- 
wntt for oaeh 10,000 square ktlometon (3,881 square 
miles) or 1 hprae-power for each 7,480 square kilo- 
metora (3.880 square miles) of the earth's surface, and 
amounts to about SO horsepower for the whole of the 
German empire, and SO,000 hone-power for the entire 
aurfaee of the glob»--Promsth«as. 

What Is declared 6 be‘the largest and moat ex- 
pssaltl toather belt eyer made for driving purposes 
has been reeentl r iWppsd Bum New York. The belt 
A. jNt f*«t tag, t feet wide, three pip thick, end was 
eMSw&lRdOW^ITJOO. To road* the belt the 
940 ate** were required. 


portlonal to their distances from tho center of recoil, 
but as tho rear sight Is very near this center, and haa 
little vertical movement duo to the jump, It Is sufll 
elent to elevate the front sight through this angle 
(This la done by the manufacturer, notice the high 
(rant sight of a six shooter which always has a con 
slderablo jump ) Mr Woodland’H plnn was evidently 
to make the correction on the rear sight only, and 
while this wonld koep tho front sight lower, and 
would rorreet tho angle of lump, it still Introduces a 
constant vertical error at all ranges—an error equal 
to the vertical movement of the front sight While 
this Is small, and perhaps negligible for tho 0 22 call 
hers, It would still atfoct his calculation slightly 
The bullet would slrlke a little high, tending to Inter¬ 
sect the line of Bight nearer In the ascending branch 
and farther In Ihe descending branch of the trajectory 

Chappaqna NY A. W Bedell 

cotuoui tacts about iquabu abs emu. 

To the Editor of the Burs Tine Aukmcas 

I have discovered the following curious facts about 
squares and cubes. These facts. In my opinion, are 
Interesting from s scientific point of view besides be¬ 
ing of some practical use I shall be very glad to 
have you publish them If ynn deem them or sufficient 
worth. 

1 To be a square a number must have for Its 
unit's digit one of the digits 0, 1, 4, 15, 8 or 9 This, 
of course, la well known but I put it down bh an aid 
In understanding the other facta. 

2 To be s square a number, If tta unit's digit be 
0, 1, 4. 5, or 9, must have for Its ten’s digit 0, 2, 4, 6, 
or 8, 1 e, the ten's digit must bo sere or an even 
number If the unit's digit be 8 the ten’s digit must 
he 1, 7, 6, 7, or 9 1 e, an odd number If the unit's 
digit be 5 the Anal digits of the number must be 025, 
225. 0825. or 5625 If the units digit be 0, there must 
be an even number of scros at the end of the numbers. 

3 A number, to be a square, must have as remain¬ 
der when “nines are cast out” of It either 0, 1, 4. or 
7 Since the sum of the digits of a number gives the 
same remainder when divided by 9, ns when the num¬ 
ber Is divided by 9, this teat Is easily applied by dlvld 
Ing the sum of the digits of the number to bo tested 
by 9 To this test I can give so algebraic proof 

4 A number, to be a cube, must have as remain¬ 
der when “nines are cast out” either 0, 1, or 8 This 
fact also I can prove by means of algebra 

I can furnish you with a device, If you desire It, by 
means of which, the squares of the numbers t to 25 
being given, tho squares can be written off In order 
od libitum, without any multiplications 

Normal School, Peterboro G H Kixbt 

KIM F1CI ABB KM. W0XXKAV. 

To the Editor of the SmsTtnc Aukhcax 

After her ascent of the lower north peak of Mount 
Husscaran hi Peru In 1908, Mis* A Peck wrote In 
Harper's Magaxlne and In other periodicals and papers 
the following 

•It may be regarded as certain that Huascaran Is 
above 23.000 feet, hence higher than Aconcagua, 22 800 
feet, and the loftiest mountain known on this hemls 
pbere If as seems probable, the height Is 24 000 feet, 
I have the honor of breaking the world's record for 
men as well as women ” 


22187 feet These figures mny vnry by a few feet 
but not many when the calculations are finally gone 
over by M Vallot for verification 
Monnt Aconcagua nearly 22,900 feet, hI 111 remains, 
so T predicted and as Sir Marlin Conway end other 
Andean explorers hate always maintained, Ihe high¬ 
est (leak nf South America 

Miss Peck's highest ascent In dnh therefori stands, 
north peak Huascaran 21812 feet Instead nf 24 000 
fast, as sh« estimated 11. and nhi has not tho “honor 
of breaking the world'H record,' either for nun or 
women, for my two highest aments of respectively 
22 568 and 23,300 feet dnhar her from that honor In 
the case of women while a number of mm have made 
nsrenls exceeding her highest 


oar 1*1 Meteorological Summary, New York, N. Y,, 
January, 1B10. 

Atmospheric pressure Highest, 30 79, lowest 29 20, 
mean, 3010 Tempornture Highest 51. date 21b1, 
lowest, 5, date. 5th, moan of wannest day 46, date. 
Slat, coolest day, 18, date 4th, mean of maximum 
for the month, 38 8, mean of minimum 26 0 absolute 
means 32 4, normal, 30 6, dally pxceSK compared 
with the mean of 40 years, 1 R Warmest mean 
temperature of January, 40, in 1880-18%, coldest 
mean, 23, In 1893 Absolute maximum and minimum 
of January for 40 years, 67 and 6 Average dally 
excess slaeo January 1st 1 8 Precipitation 5 61 
greatest In 24 hours, 158, date, 13th 14lh, average 
for January for 40 years, 3 80 An umulated excess 
sineo January 1st, 1 81 Greatest precipitation 615, 
In 1882, least, 1 15, la 1871 Wind Prevailing direc¬ 
tion, northwest, total movement 9 163 ntllc-s average 
hourly velocity, 123, maximum velocity 56 miles per 
hour Weather Clear days, 7. partly cloudy 10, 
cloudy, 14, on which 0 01 or more of precipitation oc 
curred, 14 Snowfall 18 6 Mean relallvr bumldltv 
771 Sleet, 5tb, 29lh Dense fog Glh, -Hat, 29lh 

The Argentine Kxposlllnn. 

Tho centenary of the Argentine Republic Ice to be 
celebrated by an Intcrnallnnn! agricultural rxpneelllon 
which la to take place this year The exposition Is to 
be oponed at Palermo Him nos Ayres 1 on Friday June 
3rd, 1910 and will close on Sundny July 31st 1910 
The exposition will bo divided Into oighl sections 

1 Geology, Hydrology, nimatology and Geography 
In relation to Agriculture 2 Machinery and Imple 
meats 3 Rural Engineering 4 Vegetable products 
5 Animal products 7 Means of promoting agricul¬ 
ture 8 Special section for seeds 

Entries and application for spare may be written 
In Spanish French English. German or Italian, and 
should be addressed to thp Secretario de la EiposlclAn 
Internee tonal de Agrlrulture do 1910 Florida 318 
Buenos Aires Repdbllca Argentina Theso entries or 
applications for space must be made on the printed 
forms which the Secretariat of the Exhibition will 
furnish to all persona who may apply for the m at the 
offices of the Rural Society at the address mentioned, 
or to the Argentine legations and ronsnlatea abroad 
Entries and applications abroad can be presented at 
the Argentine legations and consulates general on the 
same dates and under the same conditions as any 
ot Iters. 
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THE LOWE OBSERVATORY ON 
ECHO MOUNTAIN. CALI¬ 
FORNIA. U, S. A 

BY EDGAR LUCIEN LARKIN, DIRECTOR 


Do yon want lo Imagine that yon nan almoat near 
the earth In IIh turning? No word printed on paper 
tan raiiuy lo iko mind of a reader this Impressive 
■lionet- nlHivp the <loild* When Echo Mountain la 
within a heavy (loud the darkneea la that of night 
From Huniwi until dawn when eluuda are esceasively 
rienae the Jet blaek solitude la Indeed weird The 
mind Ih always profoundly Itnpremed and lmaglua 
tlnn la vivid and alert In The mldat of this quletnde 
and darkneaa light* are auddenly turned on by a dla¬ 
tent hand Night turn* to day Ituge maaaea of mot 
ula and win* In a dynamo In 1 via Angeles, In rapid 
revolution, eainui the light to flaah out on the moun 
tain top The nbeorvnlory la on a sharp peak between 
two Immense (nnyonH, deep and wide The jnoutli* 
of tlieae ihastn* rut lu herruhnn rook* am blaikor 
at midnight than the Imaglnallon ran (oneelve. 

Who knows tho meaning of the word ifcnr* None 
la able Lo undirntand what dear in-an* If thing In a 
valley Hem on K<hn Mountain the Hlmoephere I* no 
dear that tho atare mini mar inough lo (outIt, and 
the mountain air wnnduTiilly pun Tin Htdlar hosts 
glow with a brillianty nil unknown lo those living any 
whore near t>« lud At all lime*, save Immediately 
after copious mine the dual envelope surrounding the 
earth I* dHlblu hi neatli 


tain top It mein* at llinee 
aa If every huninn would 
ihoke In thl* layer of 
dual Above na at night, 
shine 81 r III* and Vega like 
huge diamonds, Arrturus 
and fiph a likewise, and 
above all the giant star 
sun Canopus, glittering 
with amsxlng brllllsmy In 


that defy description—gorgeous oranges, carnations, 
and heliotropes beneath The effect la heightened by 
the singing of birds over the isnyons As the sun 
rises above the horlaon the bloaeoming plains bslow, 
the domss and spires of 7-oa Angelea and Pasadena, 
aurroundod by acres or roses, with beds of delicate 
wistarias, and rows of flaming rod polnsettlaa, be¬ 
come visible. As the clouds are dispelled, mllea after 
miles of trained cypress, pepper, orange, lemon, apri¬ 
cot, almond, walnut, prune, peach, pear, and necta¬ 
rine trce*v together with hundreds of long lanes, 
drives and road* adorned on both ildaa with tall, 
graceful eucalyptus trees, »re seen 
Carpel a floor with Jet black velvet, and throw down 
upon It a myriad of diamond! In wild confusion, and 
perhaps you may conceive how the densely packed 
Milky Way appears from the observatory Millions 
la a word becoming astronomically obsolete; billions 
or star* Is an expression much morn nearly true of 
lbo Milky Way Billions of suns appear In the In 
Unite deep* of the Galaxy Thom constitute the ap- 
I aronl <oemic floor, the base of Nature, and of the 
stellar structure. In hundreds or areas, there does 
not teem to be place for more stars. Millions are 
finer than the point* at fine needles, and these make 


flashing It* raya over myr 
lads of wave rreuta tossing 
In the Pstlflc Ocean This 
the bright! st star In the 
celestial vault, cannot be 
seen from the la'llude of 
New York The magnlfl 
rent constellations of 
Orton, Hen nice and tho 
Polar Boar are so beauti¬ 
ful that words are power¬ 
less lo dew rib* them It 


the galaxy Moimiidn pr 
sportive ihp purity of tl 
air and freedom fro 
water vapor during Iw 
thlrda of the year coi 



a fr*a Koha Mountain. Looking das osatk from tho Lowe Ohoarvstory 


oi bettor, over the rim of tho eastern canyon Then 
millions of stars aoam to be pouring Into tho depths 
of the rock-hewn abyss descending low beneath the 
observatory. Floods of stellar points flow downward, 
as seen In the reverting eyepiece. 

The observatory on Mount Lows la 70 feat In length 
The peak had to be cut down to admit the founds 
ticca' 1 The t e tf bb op s k a fine Alvun Clark equatorial, 
with lfi-lnch objectives. A One Braahear teleepectro- 
scope Is hem. and many other Instruments. 

An Inclined electric-driven' steel cable draws two 
cars from the deeps of Rnblo Canyon to the summit 
of Eoho Mountain The length of this railway la 
*,000 feet, vertical ascent U2fi feet, and time of as¬ 
cent and descent 8 minutes The altitude of the ob¬ 
servatory Is S.4M feet, and Is 4 miles from Pasadena. 
13 from Los Angelas, and 18 from the nearest shore 
line of the Paclflo. 

The railway from Loa Angeles through Pasadena 
and Altadens lies In betwoon on hards of orange trees. 
Oolden fruit may be seen during five months of each 
year Almond trees In bloom and orange flowers and 
ripened fruit are objects eliciting the admiration 
of all. 

This observatory was rounded by the dean of living 
aviators. Prof Thaddeus 
8 C I.owe, In 1894 Dr 
Lewis Bwlft was astrono¬ 
mer In charge until Au¬ 
gust 11th, 1800 


Among the novel uoss 
lor which animated photo¬ 
graph* have been utilised, 
one of the most Ingenious 
Is that recently perfected 
by two English Inventors. 
Messrs. J Paterson and J 
T Husgrave This Is Its 
application to rlfle-flre 
practice, the Idea being to 
render the eye of the 
marksman keener, and to 
enable him to be more ex¬ 
pert In the qulok handling 
of his arm 

The "bioscope target," as 
It la called. Is of very slm 
pie construction and opera¬ 
tion. There ara two roll¬ 
er*, upon which Is wound 
a sheet of paper of any de¬ 
sired sire, like tho Dims 


bine to form au optical Illusion At tlmea this decep¬ 
tive Influence apprnaihca a night mirage, and one 
seems lo be walking among the very Htars Here the 
wltihlng hour Is at ttunset a sunset of orange and 
flower laden plain* and watery wastes beyond Hound 
and about the winter solstlic the solar disk may be 
seen standing on the sea Boon balf of tho mighty 
sphere only Is visible The last view Is comparable to 
an arc light Then one liy one the first magnitude 
stars are seen flashing between distant peaks. Be¬ 
fore lh« last gleam of the son has vanished, Alde- 
harun, Altatr, Klgel and Procyon Illumine the sky 
Many gigantic sentinels, peaks, and summits lift their 
htsds w It bin a radius of a hundred mile* of the 
peak Tlu-st lie to the east lo the north, and toward 
the *oa In th( west The effect la that of an amphithe¬ 
ater Thi eniith l* open even down to the beach 
H sunset large steamers look small Indeed when 
compared to the face of the adjacent aun Artists 
bate Journeyi-d In Kcho Mountain lo inlnt Its sunset 
eplendnra to tmltnli- nature on canvas. Rut brush 
and pent II are a* Impotent as words The view of 
i loads presented herewith la one of hundreds of thou¬ 
sands When the first rays of the rising sun strike 
such cloud banks as these, prismatic colors are seen 


twe absshsh to um lpMe between the two 

^ rollers comprising the 

I um OMUTATdlY 01 nao MOTOTADf, oumnu, tr A A. screen upon which the pic¬ 

tures are thrown The 

i- a parent eat of starry Mod I never really saw this lan Urn la planed behind the marksmen In such a 
sidereal bow until with the telescope up here. Altar way that tbejy movements do not interrupt or Inter 

several days of rain, the atmosphere la swept clear of fare with the projection Immediately behind this 

dust Then one Is really within cosmic deeps when paper screen is a salt recording target system, which 

the tolescope suddenly sweep* over fathomless Inter Instantaneously conveys the value of each ehot to an 

stellar chasms, door* or window* through which on* Indicator at the firing point. The value of these bits 


) In the stellar floor Rosed sbUment, and w on. The Indicator not only cam- 


end spray Yet or all tbe*e stellar hosts the tiniest 
point may be a white hot eun, and larger thoa our 
little *tar—the sun 


The * lint nebula of Orion la a n 


and about these blackened wastsa, tbtre ore com* munleataa the Individual hit, but at the completion of 

piled In heaps, raked into wind- the round, or practice, registers and gives the total 

Into wisps, streamers, Moments, value of hits made- 

ill these stellar host* the tiniest The range can be varied from IS to 15 yard* M 
te hot sun, and larger than our dwslred The paper screen as It la destroyed by ths 
bullet perforations Is wound np on the second roller 


a of starry toes. The self recording mechanism behind the screen k BO 


■ the field of view An Incredibly startling si 


enter* ora placed Immediately, above tho a 


■ obtained when the tolssoope k set npon the Oatosr bead st the firing position. n*d n fntol hit enn h* rignl- 


t Pleiades just aa they rise oat of st 


fled by the ringing • belt a* with-the ordinary 













In the room, ■ rolltop 
desk I* drawn at an ancle 
In the course of hie work 
the burglar la disturbed, 
presumably by someone 
entering the apartment. 

He Instantly shields him¬ 
self behind the desk, ex¬ 
posing but his head and 
shoulders, and cocks his 
revolver The burglar’s 
disturber Is represented by 
the marksman at the fir¬ 
ing point, who at the 
psychological moment the 
burglar la about to Ora, 
empties his revolver In 
this act the burglar pre¬ 
sent* a falr-slsed target, 
with Us protruding head 
and shoulder* at a lew 
yards rugs. The burglar 

havin g emptied hts arm ThWlssstorohMOW—plhiakalsn»wtamSsiUsswtoH*etoM sM w va hi«r,whl«h«ietlaimii>UCia»d»VHg» 
tnrns to escape through Hny totfa*msMA,b*r*h«fof Krosld*;*. OetamlSaneiaad take looked Ukesvohaoo a sctton. 

the window, but In the act 

Of dropping from the till, rXS LOWl 0MUTAT01Y Oh MHO HOTOTAIh, OAUfOlHIA, tf. S. A. 

to which ho clings by oh 

bind ho rglaoa his head, 'and drawing his revolver Inflicted a mortal wound, or has either missed entirely after sunset n 
cnee mors, fires. 1%* lUOrtrsris* waits until be sees or only Inflicted a flesh wound that Its tempo 


Tbs projection Is tniomstbally controlled The the surrounding sir 


had then shoot*. Is this com, Mine to the greater lantern is electrically driven by means of a small mo- Iron or the layer of ... 

range and the small ana off er ed by the 0001 bead tor, and this la operated from the Bring position by The water thus obtained la drained off Into reservoirs 

SBd Sh o u l d M i la. profile, tb* am «0*red to tb* mark*- m**a* of a small switch. The same picture can be and after clarification la used for drinking 
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MORNING AND EVENING STARS FOR 1910 

BY PROF. FREDERIC R. HONEY. TRINITY COLLEGE 


The popular eiprcaslon ‘ morning uml i venlng stars " 
whllo signifying throw piunt-ls whlfli at dlffirent 
periods Illuminate our HklfH, th' nlmervcr alii natur 
ally Iik lu<l< In Ilia study or the lu-av iih I ho Hied itUrn 
1 that 1 hiy will bu Invariably 


and the dotted lino that part which la below the eclip¬ 
tic. The aaeendtng and deocendlng nodea X and JT 
are roe pec lively the point* where the planet paeeee 
from the ipaca below to that above, and from the (pace 
above to that below the ecliptic, and P, the perihelion. 


by the earn* dletanoe at aphelion In July The center 
of the orbit U at s. At a velocity of ISA mile* par 
eeoond the earth move* each day on the avenge nearly 
1,MO ,000 ml lea, with an increaa* of velocity at perl- 
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a nun hauwat automobile. 

▲ steam automobile street railway baa recently been 



A nilll 1AUWAT AUTOMOBILE 


In* tbem practically automobile* on rail*. Tbs line la 
1C mile* Ion*, and steam motive power has been In¬ 
stalled In ordor to reduce tbe cost of maintenance. 
Two street automobile car* built as an experiment 
have proven so successful that more are now under 
construction Each car la built to seat twenty-two 
people, and the expense of maintaining tbe line under 
present power permits of a large saving over the ordi¬ 
nary electric street railway maintenance. 


side up, whereas In tbe present astronomical tale- 
scops* objects an Inverted The deli]eon type of tele¬ 
scope Is 1 now used In tbe ordinary opera glasses With 
this crude Instrument Galileo was able to establish 
the fact that the moon 1* a round body with Its sur¬ 
face broken by mountains, that the Milky Way is com 
poesd of counties* sura, that Venus and Mercury have 
phase* like the moon, and that Jupiter haa a number 
of satellites (four were discovered by Gslileo) To 
him Bsturn appeared to be a triple planet. This Plu¬ 
lling phenomenon was explained fifty years later by 
Huygens, who discovered that the planet was sur¬ 
rounded by a flat ring 


AX BOO WITH A TAIL, 

Occaslonslly, for one reason or another, a hen will 
lay a “eoft-shoUed" egg, but one with a ull, like 
(hat shown In tbe accompanying photograph, Is de¬ 
cidedly unusual This egg was evidently the last of 



AH MO WITH A TAIL. 


a clutch, and, though the hen lacked materiel for a 
shell, she bad s surplus for the shell lining, or egg 


Jnst about three hundred years ago, Galileo exhib¬ 
ited a telescope which he had used in studying the 
moon and planets. This was not the first telescope 



built, but It waa however the first telescope to 
aed for astronomical p urposes. The accompany- 


A nozxx TBLXPHOXX CAS LX 

The accompanying photograph shows the effect of 
Ice pressure on u twenty Dvc pair lead telephone cable 
The cable was located In a tbree-lmh Iron pipe, and 
waa run underground Tor fifty foot between Lhe ter¬ 
minal pole and the manhole In tho street Owing to a 
fault tn tho construction of the lateral, the pipe did 
not drain Into the manhule, which allowed water to 
collect in the pipe for n distance of about twenty feet. 



THE IIROT or ICl OH A TXIXPHOWX CAILX 

Last winter being an extremely cold one caused tills 
water to freexe In tho pipe, the pressure < rushing the 
cable out flat. In several places there wan a quantity 
of small atones and gravel In tbe Iron pipe and do 
strong was tho pressure of the Ice In tbe pipe that 
these stones wore forced Into tbe armor of the cable 
u though driven In by a hammer The wires had the 
usual paper Insulation, and the extreme pressure 
forced tho wire through the paper at every twist of 
the conductor The cable was dented and crushed 
tor a distance of twenty feet. 


of telescope differs 
ill Q*ill£ ft 


Class and eyepiece, he 


m tbe present astronomical 
stead of a convex eyepiece, 
f but two lenssa, the object 
able to view object* right 


■OTOX soooTxaixo. 

Some years ago an amphibious craft was invented nt 
Great South Bay lxmg Island which could be maneu¬ 
vered on Ice as well as In the water It was Is reality 
an Iceboat provided with a flat-bot¬ 



tomed hull which weald Boat the 
erafi In case of encountering a blow- 
bole or break In the Ice The sport 
proved 10 be very fascinating, par¬ 
ticularly the peculiar sensation of 
pluuglng off the Ire Into tbe water 
and then climbing back again The 
"scooter,' as this craft I* named, Is 
now undergoing further develop¬ 
ment, Instead of depending upon 
tbe sail for power, Mr Nat Roe of 
Patrhogue, T„ I, has equipped his 
scooter with s 10-horse-power motor 
and a spurred wheel, which digs 
Into the Ire and drive# tbe craft 
along He claim to have traveled 
over the Ice at a rate of #0 miles 
|ier hour There la no means for 
propelling the boat whlls in the 


water, hot the sport consists in leaping gaps In the 
lee by tho sheer momentum u( tin craft He has 
leaped gaps of over a hundred fm in this wny Thu 
motor scooter poaaeaaes an advantage mir the motor 
sled, because It cannot sink In tax, of hr. eking 
through the Ice, and over tin sail wouter in the run 
that under Its own power It tan be inkui lionit uvtr 
snow-covered roads wlnu Urn owner (.rows tired or 
the sport 

UMIIT PROJECTILE IX THX WORLD 

The accompanying Illustration is of more than nrdln 
ary Interest from Lho fact that It shuwa tho largoal 



LAMEST PROJECTILE IX THX WORLD 

and heaviest projettlle In the world being the huge 
5-toot, armor plan lug slit II nred from tho United 
Status government h grew llilmli rllli Dlls giant 
aboil and powirrul gun an consldt red Iho of tbe most 
destructive and dendly engines of wnrfnrt In exist 
en<e The monster lO-lntb rifle lhe nnly one built 
so far Is now at (he Handy Hook Proving Grounds, 
and has only hetn llnd a ttw tltnis Tht huge shell 
of steel can hi hurled a dhlunin or JO miles or more 
and welghB 3 100 itounds I hi powder charge Is nearly 
film pounds The cost ot tiring one shot reatlns lit 
tho nelglilxirhnod nr 41 Onh It Is not prnhahli Ihat 
this typi of gun will Ih until hut ratio r tie 14 Imh 
for lhe mnln loust diruins of tin l'onnmn canal nnd 
possibly the Philippines Thli formidable nnd long 
rnngo weniion though rnpnbh of firing so trenn ndous 
n proJ< 11 Ih Is looiostlvnnd files too slowly for modern 
warfare 


IXTESLOCKED MOOSE ANTLERS 

A (urlons 10II1 of e fatal battle I* tween two bull 
moose Is shown In tin netninpnnylng lllnsirallon The 
battle was fought hi Hi, K< mil Pi nlmuila Alaska a 
hw ytnrs ago An Indian was ntlraitid to the spot 
by the noise of thi imoiintir, and on mm lug the two 
RUtAgonlsIs he found thul one had hrnkin Its net k 
dining the slrugglu and lay ml on lie ground while 
the olhir pertly ixlioustid wus oinking ih ifM-nito ef 
forts to free his horns After killing tin laLler iiioom 
the Indian tried In every wny in Hopnrnti He an Hers 
but found this to Is ltupoisllili Tin Inttrloik'd 
antlers are soon to In exhibited In tho tollettlon of 
heads and horns In lie lew Adininlstmllou Building 
Of the New York Zoologies) l»urk The large r pair of 
horns has a spread of 0914 holies and the other of 
e> Inches 
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THE DESIGN FOR THE NEW QUEBEC BRIDGE 


COMMONPLACE IN APPEARANCE AND COSTLY TO BUILD 



slightest attempt to combine tbe beautiful wtth the 
useful The faulty atructure which collapsed had at 
least the redeeming feature that the outllnea were 
gtrueturalljr and nathellcally rorrect, and although the 
Forth Bridge hae Iwen made the eubjoct of much critl- 
dam by the art let and the architect, it muit be re¬ 
garded aa having distinct claims to beanty whan com¬ 
pared aa on the aixompanylng page, with the new 
plana for the Quota* Bridge 

It would aeem, however that the Board ha* eome 
doubts as to the merits of Ita own work, for It now 
luvllea competitive plana from con traitors which are 
to bo Hied by May tat, 1910, the plana to be drawn 
at the contractor's own efponao But If the Board has 
taken eighteen months' time and spent 9160,000 to pro¬ 
duce the present plana, tbe publle will naturally aak, 
How can the Board expect responsible llrms to fur 
Utah them with new plana In one-sixth tho time and 
for nothing? 

Tho lay of the land Bt the Quebec croaalng la such 
aa to make It almost certain that a thoroughly rigid 


pressure during high gal**, and particularly I* this 
provision necessary to Insure safety during erection. 
The bridge which failed was only 97 feet wide, and 
this small width was • large contributing cause to tha 
twitting of the structure during erection, which pre¬ 
ceded Its collapse This Important fact doss not seem 
to bare been given sufficient consideration, for the 
new structnre hae a width of only 88 feet, or one- 
t sntleth of the proposed length of spaa of 1,768 fast, 
an against one-fourteenth In the Forth Bridge 
It may be claimed that experience with American 
practice In cantilever railroad bridges has shown t 
proportion of 1 to 20 to be sufficient, but It la a Ques¬ 
tion how tar their Immunity from disaster during 
erection was due to the fortunate circumstance that no 
strong winds were experienced—-snob aa frequently 
occur at the Forth Bridge, and may occur at Quebec 
—which would have twisted l(b trusses out of shape 
l>eforo they had been connected up Moreover, we be¬ 
lieve it li a fact that there Is hot a large cantilever 
railroad bridge on this continent over which trains 



The unsightly strut tare sew proposed by the Canadian government for the Quebec bridge. 
THU cuiex you THK HW QtmiO BUOOI 


management of tho work waa no badly organised, that 
tho blame toultl not bo definitely fixed In any one 
quarter, and In the end the Canadian government had 
to asHume tho wlmle money Inna The work was oven 
lually taken over by that government, and It waa de¬ 
rided In rebuild tbe atruolure For this purpoee a 
i ommlHHlon of tbr< o engineers wait appointed, and It 
wne piihlltly annnumed that the new bridge would 
be the finest and strongoal strut lure of tho klud ever 
sren 

The Commission waa appointed about eighteen 
months ago In the Interim the preparation of the 
Plans has cost about 9160 000, and aa the result of Hi 
eighteen months work the Commission has produced 
the very coinmunplnre design, herewith Illustrated, re- 
gardtng nhbli there Is a general professional opinion 
that both strut tin-ally and atsthetlcally It Is distinctly 
Inferior to the Forth Bridge, which wee completed 
nearlv twenty years ago 

tr the bridge Is built according to tbe proposed 
plans, It will not only be of Inferior merit, considered 
from tho bridge engineer n standpoint, but will also 
be the ugliest bridge of monumental- proportions among 
those hitherto proposed or built, Tt .presents the ap¬ 
pearance of a monotonona mesh of triangle* and 
ntralght lines From abutment to abutment there I* 
not one graceful line In tbe whole structure, not tbe 


suspension bridge could be built more cheaply, more 
quickly and with less risk of failure during erw tlon 
On the other hand, If a bridge of ths rantUonr type 
Is selected, It should be one of the first duties of the 
Board to see that one of the contributory cause* to 
the weakness of tbe bridge that railed, namely, Us 
extremely narrow width, ta removed Rut, so far from 
doing this the authorities have hot only prescribed 
certain limitation* of width, bnt they have actually 
central led for the new atone piers upon thl* restricted 
baalx, and H Is a fact that the width Is such as would 
put a serious limit upon any bridge engineer who 
attempted to design either a cantilever or suspension 
bridge with the necessary erose-sectlonal’width to give 
the proper rigidity during erection, and subsequently 
when express trains are croaalng the.structure, Those 
of u* who knew the late Sir- Benjamin Baker, the 
builder of the Forth Bridge, and were familiar with 
his cautions methods, will agree that, conld he have 
been consulted, It Is more than probable that he would 
have disapproved of the present design, a* he would 
sunty have condemned the old one had H been sub¬ 
mitted to him In bis Forth Bridge the width at tbe 
hose of thr towers is 190 feet for a span of 1,700 feet 
which gives a ratio of t to 14 This large width at 
the towers Is necessary to Insure the stability and 
lateral rigidity of tha entire structure under wind 


dare run faster than 26 miles an .hour The vibra¬ 
tions, due to the narrow width, would become exces¬ 
sive, and at faster speeds would create danger of de¬ 
railment On tbo other band, the advantage* of great 
width In proportion to length are shown by tbe fact 
that ths fast and heavy expreas trains la tbe north 
of Bcotland pan continually and with absolute safety 
over tbe Forth Bridge at their full speed of from 60 
to 60 mile* an hour 

Another element In the specification* upon which 
bids are Invited which Is ptuxllng engineers and con¬ 
tractors Is that the maximum height of the tewers 
has been limited to 290 feet above the masonry It 
really would seem aa though the board of engtnaera 
who drew np tbe speci ficat i ons were desirous to put 
weight Into the new bridge merely for the sake of hav¬ 
ing It there, for It is wall understood that the stress** 
it the top and bottom members of a truss, sad there¬ 
fore the amount of steel necessary to meet these 
stresses. Increase inversely as the depth, and hence 
the shallower the bridge, the master will be Its 
weight In view of these facts, It Is extraordinary 
that In the specification* the mortmain height of the 
tower* above.the masonry shoald be United to 2*0 
feet This height la the Forth Bridge la 12« feat, and 
In the Quebec Bridge fthteh fan ft we* 9U feet. Tho 
(OoaWoaed ok gags rtf) 
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SoimxUtic Amtrlcah 


Fta*vAJtv tat <$«x 


I It Requires Veers to 
Gro w Fi ne T rees ^ 

Tnw d# 

WWTMDoTMnSTf 

*** 

2s um*Z IbStef faMa SM < t CTJm’ta'^Wr 
»^X^^SlSI^T^L^IXta?^ to * , 
SiS-riTtw Can Cadt Tree 
Entrt i Witfcont Cte 

THE DA VET TREE EXPERT COSPAHT 


CDrC WITH ONE YEAR'S 
riUX SUBSCRIPTION TO 
POPULAR ELECTRICITY 

Bjp 

Sapp 





Poimlw Electricity PlfcUfa* Campaay I 
Its* M ...J...h iu. ou» ol I 


(Ceattiwed frmmt mu 
plMd Wlthta tte qrtte^ « tstMw 

Cnto an tepatea of from iOM to 

varjrln* with the ate of grain, the pew¬ 
ter team through dlea In Uw farm of 
Mdte. ante of polo yellow, perfar- 
1 from end to mf with o nwnnwml 1 In 
map of circular nulls Am tha cord 
comm from tha pram It la out Into mini 
of uniform length; tha ate of thaaa unit* 
and tha n am bar of parforatloaa dapend- 
-*“* tha oalthar of the gun. Tha 

MAILING LISTS 

.""KJSS" 0 SH“ TZJrs&ZZ 

Wmcmw powder 1U progrculvo burn lap q uality 

1910 EDITION PRICE 97 JO *° n#wlful <» Mcmlng tha desired bailie- 

| anyaow n uu apoac 00 . Uo r ®* ultl "ittoot nndne atnm upon tha 

TX/ p iT drilling SJfJTli 

TV CiLL MACHINES ,‘ hl ^ ,0 * a™ «»'<*• it u at for ten. 

o~ tteui *,>« «^|| W ^iw c ‘ ,ervlc «- Aa It waa with tha nltrlo 

gggyarx' “"*• «o too la It with the athareloohol 

^^s^d^jeraaassissa "ivant, t h* tawm, of th. powd^te. 

I WBJUAHa mot. kW. K r. pendtof upon the degree to which thla 

--— votetlle la extracted. Soma of thla eolv- 

Industrial Alcohol —^ESlSiKKi-S 

annually and uaed again. Tha Anal -»-q - 

ha Manfadnro and Uses “ f by ■“>"««> «• arr- 

lng house*. the period varying from ilx 
By JOHN K. BRACHVOGEL, HE. we#h » to month* according to the aim 

Umm PM a PM UU pap_... the * r * la Then - •f” being tested 

flr,n «-“ d »*“* with grains 
of other troupe to «eoure a dealred aver 
r* 6 : th8 ««wd.r U put up In alr-tipht 
nek »d Uip. tanks ready for June. The object or mm. 

fuI neallnp U to arrest the escape of the 
remaining solvent, which act* as a dster- 
rent and prevents the explosive from be¬ 
coming loo quick in It* burning, thus 
serving to check the development of sud¬ 
den and dangerously high Pleasures In 
the gun. 

h-uTJlSl 8tn0>tel0 “ Powder can be dampened, 
and, provided it does not mildew, la aa 
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ever If properly drlad again. After 
eight or ten years the powder becomm 
unstable and even crumble*, but It can 
be sent back to the factory, be reworked, 
and turned out once more a good explos¬ 
ive at an outlay of only one-fourth of its 
original coat Thla la proof of the Tnde- 
•tructlblo nature of Its baae—pure cellu¬ 
lose—which however defies the canning 
of the chemist and holds secret the ways 
In which sunshine, on, and atmosphere 
work mysterious differences In the min¬ 
ute cells of each delicate filament The 
cotton from Georgia does not make the 
same powder aa that from Alahaw. ud 
the blooms of Tenneaaee give us the best 
propellant The problem for tha manu¬ 
facturer la to combine these various 
growths, so that be can make the nearest 
approach to a perfect and uniform pow¬ 
der Bach lot of powder ha* lti own 
characteristics within limits, and a asm 
pie of each lot la kept under continual 
scrutiny In a aurveUlanoa magaslne so 
long aa any of these lota are In service 
Dally, these telltale samples are exam¬ 
ined If changea of a vital nature are 
detected, Information la at once din- 
patched to every ship upon which the af¬ 
fected powder la carried. 

Though smokelesa powder haa proved 
a boon, stIU It haa one sarioua fault which 
bM not been effectually overcome; its 
explosive temperature 1* quite 4,5go deg. 
F., gad this Is nearly twice the’ nwwi. , 
point of steal—the material from which 
wa make our gun*. The development of 
this Intense heat la manly momentary 
yet It damages seriously the bore of the 
gan If the hot gases escape past and 
ahead of the moving shell, because they 
act like the flames of a powerful blow¬ 
pipe and sear away the rifling sarfarm 
of the weapon. Here is « pattern tor 
the chemist. Bmokatea pewter la Rat — 
••ally ignited aa ordlwry- 
aaither can It ha detonated 
• nudl qaaatity at thee* Up propel 
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nr omnu xucruau oopitmo. 

tuw o> tbx nv hath iailmad. 

( Oottiitturd from, page HO ) 
building, through tbs Weetlngbouse Qom- 
PADJ, an experimental freight locomotive, 
preparatory to operating Its whole aerv 
Ire, freight and paeaengnr, from New 
York to New Haven, a distance of be¬ 
tween seventy and eighty miles, entirely 
by electric power 

At the time of Its construction the 
present twenty three miles of electrified 
lino between Wood lawn and Glendale, 
two miles beyond Stamford, was one of 
the most courageous and costly expert- 
mental works ever undertaken In the 
broad field of electricity The story of 
the unparalleled difficulties with which 
the company had to contend In develop¬ 
ing the system to Its present perfection, 
and at the name time keeping In opera¬ 
tion one of the busiest four-track rail¬ 
roads la the world, has keen told from 
to time and In considerable detail 
these columns. To-day this' electric 
Is running with the regularity of a 
, as may be Judged from the fact 
that the delays through breakdown of 
■tho electrical locomotives an shown hr 
the statistics of operation to hi 100. par 
lew than were the delays under opoa>. 
by steam locomotives, 
i The experience gained durlnf the past 
years baa revealed te the 
engineers soma features la whfeh tke elec¬ 
tric plant Is caps Me of tsspromaMt. Par¬ 
ticularly Is thia true of the o ve rh ead 
(Oomeimdtd on pop* M.) 
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U to the man of anal capi¬ 
tal, so profitable, clean, 
pwaaant and healthful as 
opetatag a RAPID pataonger or 
combmaboa freight and paaenger 
autoooUe. RAPIDS canyhcm 

12 to 20 people, they wd] run on 
■ny road and chovb a 1 1% hi. 
®*y •» very eaiy to operate and 
coat little to run. 

The Vagina owner of a 16- 
P»«enger car wntn "My car 
rorned me a NET PROFIT of 
$6,480 u a year ” AStloseph 
(Mich.) owner writes- “My 12- 
paraenger car more than pud for 
ilaelf last season. 1 earned $ 1.415 
We have many 
lettera like theae and shall be glad 
to fumah you wdh the name* of 
RAPID paaenger car owner* 
who are making big money 
Write u* about your own locality 
and our expert trafncaemce depart¬ 
ment wifl outline a plan for you and 
advne you what kind of car to buy 
Operatmg RAPIDS u ao profita¬ 
ble that you will have no difficulty 
tn interesting otiUtde if you 

cannot handle it with your own 
money. Write ua TOOA Y. 

Rapid Motor Vehicle Co. 

124 Rigid Start, Parti*, HcL 


(Cono hided /rom pope IS\) IT . T lUma. '. m . Re¬ 

work, which In the existing linn la of 1 IIMImT'IViT*? ii»E, VfiFviLMjlt 
massive and decidedly costly type ef con- «-«i —ajmuu.tuwtea.wta 

rtrurllnn In addition to fla expensive ynnri P g EXPERIMENTAL WORK, 
nature the lireucnt n»,hia.l line —.. RIUULLw IwwtMiawiw. »>ua l MiaMHt* 
□aiure, me present overneau line waa , v UILLjUD c0 ** Fmsitrl Mraal users* 

tound to have unnecessary rigidity, and-- • , 

It was decided that before extending tho CONSULTING ENGINEER, 

work to New Haven It would be wise to "8J^«^ l i?.£S*! ,s 

blilld a nillo of experimental line, em _ II Bra aJ Var Xw ti rt _ 

bodying the Improvements suggested by TnDlPD F«pm 

pant txperlenco Hf present two photo- v DOLXV. elm jobbing Work 

graphs and a diagram which dearly Ilia* M*n.«n!«R»*ak.R»*0lMMiA. »m.,n.T 
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The Ball Transmission 


| jDAVt LINT'. 


The Design and Con- vartlcal pipe hanger* of graduated 

. ,> ** ft 1 j lengths, ta tbo copper trolley wire An 

Struction or IndUfV 'nch or two below the trolley wire and 
a* /V ^anpported therefrom by Bteel cll|>«, la the 

MOO vOlIB | steel contact wire, against tho tinder side 

By A. FREDERICK COLLINS of which the collet tor shoe* of the lotomo- 
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GUYde MAUPASSANT 

King of All Short Story Writers 

8 Volumes, Illustrated. Size, 4% X 7 inches 

Over 200 Complete Stories and 

Pearson’s Magazine 

FOR ONE YEAR 

Only $3.60 delivered FREE 

Moat Exceptioaal Offer-UMITED NUMBER 

F E.NCH AUTHORS hove wnllun many lively tales which, bocnuvt of lalso 
cum-unbonol morimty. huvo le-en. untd recent (ran slate his. unknown to those 
wHio reod unly Knglisli I’radish modesty alyl unteir proiudLe have deprived 
us of the inomost and liveliest tales ever written Mau|>avjinl was the 0110 
man in fntnto who, tatcanw of Ins environment end U iiiiieranK.nl innkl write 
truly tho realistic scenes ol REAL PARISIAN LIFE no lav inability ns In nvet 
your ottenbon to Ins merry tales, to Urn exclusion of everything else 
R Maupaaaant'a •vratful ct m t gave him Ideas, situations end local color tor 
lua unsurpassed stones, btroog in Imagination, ovorilnwing with naturnl oil 
llnafrum end passion In his study c>f human life and pliasc a 0/ human conduct 
Ihlngs rnnlly happening—not os wo imagino they might or as we would - BUT 
THE REAL DOINGS OF LIFE—Js what Maupassant always gives us. R I*.h« 
describes tho unusual, the unnatural, tho Impossible. Maupassant tin- reul, the 
natural and the possible, holding a mirror up to nature. His dramatic mslinct 
his situations and his ettmaxes are overwhelming. He always fixes ti|ion Um cine 
thing of most human-soul Interest and mokes It os vivid as any stage scene 
These absorbing stones should be In every library— tala, at tnsd, mystery, 
•drstdan, esauriy, pathos lad tragedy, lev. and walra. 


*i«il£ Bt P° lntB Intermediate with the point* at 
jrrypari which the trolley wire ta Itself suspended, 
compre- provides * ayatem of equalisation whhh 
- - give* to the system an even flexibility 
throughout Ita whole length, and Insures 
a continuous contact and * consequent 
freedom from sparking 
Th. management uf tho electrical sons 
of the New Haven Railroad Company and 
11* engineers are to be congratulated In 
haring made such a marked Improve¬ 
ment. both from tbe constructive and 
wthetle standpoints, over the existing 
llna between Stamford and New York 
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Four-fifths of Your 
Blacksmiths’ Troubles 

come from .1 fmlt> firi How <1oln your fire burn? Is it sometimes hot and sometimes not? Does 
it come up viis fist and then lose its heat? Is the red (lime edged with blue? Is the coke 
forim d dirk-colon (I .uni crumbling? Do you have trouble getting good solid -welds? Then— 
You’re Using the Wrong Coal. You SHOULD USE 

WEBSTER SMITHING COAL 

C‘ Try these simple tests on the co*l you are using: 

1 Cratk open several pieces tlie size of jour fist It little white 
Wilis nr brown tit iK>sits ippcir Is-tvut n tlie layers, they are sulphur 
It ts bail fur iron m slttl and absoluUh pn vents good welds Webster 
.Smithing Coil is practically fret, from sulphur 

2 -lamk nl llu toke formed urniiml the edge of the fire If it la dark 
ind cniuihh the lonl Lontams mmli dirt Welwtcr Smithing Coni 
fiuins 1 tit ir h ini gr.n coke, of tun grain, which when burned over, 


4 I »ok i)ostl> at your coal-pile and sec liow many pieeca of dull gray 
si iti \0111 in pu k out /«»/ J tom the vnrfacroj t/ii pile Slate is not coal 
It tull not burn nnil it keeps tin coal with which it is mixed from 
l>m ntng luth Webster Smillnng Cool contains no slate ItispunCoal 

5- If >our fire is hot in spots, or for a short time, and then droptt 
tml ’ the emit is love in ht at efficiency—is not adapted to smithing 
Webati r Smithing Coal maintains a high clear heat for n reiunrknbly 
long turn, liecanw it is nil pure heat-giving coal, special!} selected 
and specially prepared for smithing 

It pays to usa Webster Smithing CoaL Saves dollars on coal bills. 
At oids fire troubles and welding troubles Improves the quality and 
quickness of work 

Webster Smithing Coal is all mined from one basin in Cambria 
Count>, rennsyltnnia, nght in the heart of the region noted for high 
grade smithing coal Sold 1 >v local coal dealers anywhere 111 the United 
States ind Canada or shipped direit in bags, in bulk or cor load lots. 
Write for ]rnccs and further jxirticulars 

PENNSYLVANIA COAL AND COKE COMPANY 
T H. WATKINS bob. 

WMteWl BuUdlaa N.v. York 

B«w^ 141 Mifc SkMt Unto. BolUI.* PfcUWiMtl*. LuS TUI. BaOdlm 
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SECRETARY METRE'S FLAK FOR THE RBOHOAHBATIOH 
OF THE HAVY 

T HAI mi, nr tin Unit aclx (if Mr Meyer nn 
UHHiinilnK the extremely illflli lilt and 1 "HIKin 
alble iHWllliin uf Hm relnry nf the Navy, would 
te (o muki a ihciicuigh IrivcHtlKHtloe of con- 
dlriomc with u view to plnclng lliut viry complicated 
department upon u mure practicable working basin, 
wan Inevitable hh e/eryone iniisl tune foreseen who 
Is familiar with lIn excellent work of reorganlxnrion 
wlifi h lie ni hli veil while holding (he position of Hist 
tnaetirtb neral 

Tim i berimes Introduced liy Mr Meter are noces- 
.Brlly supplemental to the work or bis predecessor 
Mr Newts rry who bail foriniiluted and put Into offee t 
a system of lonsolidatlon wlilili, In the brief p<rlod 
nf Its operatlou had shown excellent results Mr 
Mev< r has assured us that the i turn yen which he has 
Instituted In (he Newberry plon have Isu-n made not 
for I he purpose of reversing but rather of amplifying 
the work of consolidation Inaugurated by his predo 
censor The essential < Imogen Involved lb Mr Meyers 
'"plait are summarized under the following heads 

(It The provision of four responsible advisers (of 
the Secretary) un subjects within the groups Into 
whlih duties of the liepartinont logit ally fall 

(J) The grouping of Iho Bureaus Into Iwo divisions 
of material olid itcrsonnel m cording to the mil urn of 
their duties 

(U The cstabllHhimut of a Division of Operations 
Of the Fleet 

H) Tile establishment of A rompiehenalvo Inapce 
ttnn system of a permanent orgaulrntlon whose officers 
shall he periodically ihanged who will come nullity 
from Iho ncllve nod and be conversant with Die latest 
■hips and tUo modern methods of drill and organl 


I fi) The .-alalillHliinpnt of a modern and cfflclnnt 
post keeping system lu the Navy Department and at 
navy yard. 

I fi | The separation of navy yard work Into the* two 
natural divisions of hull and machinery 

(7| lie intends to require Hint commandants and 
(.plains of yards for nnvy yards shall be selected for 
tlielr knowledge and experience and that their temttro 
of oflirt shall be Ion t enough to Insure continuous 
udmlnlslnillie policy 

Tile Hi n--vmn A wehiian has before It the iirlnted 
reeord of the hearing of the Secretary and various 
Dunum i lilefa larore the House Naval Committee ap- 
imlnted to cainslder the prciiwscd reorganisation, and, 
r/b r glrinc the same a most careful reading, we have 
(nine to the com limlon that with one very serious 
exception, the measure a proposed by Secretary Meyer 
nr' well adnptrd to pmntotn that ronaolldaMnn which 
Mr Newberry began and which the present Beeretary 
U endeavoring to place ii|Hin a lasting workable basis 
The appointment of four aides. Independent nf the 
Huronuie whose duties will be to Inform and advise 
the Secretary nn inatiern coming under the four gen 
tral hernia la an excellent nrrangement the need for 
vblch had bee n keenly felt by previous secrstarles 
The Aides for Oiieratlons of the Fleet, for Personnel 
and for tnsis'ilions are to bo line officers. The ques¬ 
tion us to whether the Aide for Material ahauld be 
chosen from the line or staff Is loft open Wo are 
drclchdlv of the opinion that In seeking for advice on 
tlie qucNilnu of material that la ships, engines navy 
yards vie Hie 'teeretnry should have as bis aide tbe 
Chief m some high tanking Nuval Constructor, who 
by training and experience 1s best qualified to advise 
upon these HUhJicts A proportion of three line officers 
to one staff otbicr among the aides would give a fair 
representutlou of both branches of tbe service, and 
would put the Secretary adequately In touch with the 
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v-hole range of ac tlve work In bis Department. 

Thd feature of Becrstary Meyers plan which we 
consider 10 be open to very grave question is tbe pro 
poial to separate the navy yard work Into two division! 
ef hull nnd machinery, with a separate and Indepen¬ 
dent manager for eac h for the c hnngc Involves the 
(C.f.1,1 of one Important object of the Newberry plan 
ns affecting the navy yards, namely the securing of 
efficiency, end the avoidance of confusion and delay, 
by placing Iho whole of the work nffectlng lint eon 
structlon of the ship In charge of the officers of a 
c-lnglct corps with a member of that corps as geuoral 
works manager uf Iho yard Mr Meyer recognises 
that a navy yard Is a military catubllshmenl and must 
be under military government hut this condition was 
nut under I bn Newberry plan by pbu lug at the head 
nt the yard a contnmndant who Is always a line officer 
of high rank Under him came the manager, a naval 
conitrurtcir whose oxerutlvc power* were recognized 
nr covering not the military, but the Industrial side 
nl the work In view of this distinction, we fall to 
hoc how tlu management uf the yard as to Its non 
unitary and purely industrial features by a staff 
officer of the naval count ruction corps Is, In any pos 
alhle sense a violation of that law nf t'ongrnaa, ac 
<ordlng to a hide a staff officer cannot exercise mill 
tary •ommaud over any other than members of his 
own cotiis. Under the fanner or Newberry plan, line 
oca going) officers of the {engineering Corps, who 
•wire temporarily assigned to the steam engineer 
Ing (leperlmenl at the navy yard were subject to the 
l.aval < (instructor mannger, purely tu the Industrial 
and not In the military sente 

It It is advisable for economy and efficiency and the 
consensus of evidence Is overwhelming ou tills point, 
that the navy yard* should be under a single Indus¬ 
trial management and that this management should 
rest In tbe naval construe Hon corps, uod if under surli 
an arrangement any legal question la Involved 01 to 
tlu> right of the c nnicl rue tor-manager to exercise non 
military authority over engineer officers of the line 
who may be temporarily assigned to duty al the yard 
then the sooner Iho law la modi fled the belter for the 
Interests of the navy, nnd nf the American people as 

If It he asked why both bull and machinery should 
be placed under the control of a single head, and that 
lend the naval constructor we reply that the bull and 
Iho machinery are merely subdivisions of one nrganb 
v holt nnd that the two arc so greatly Intf rdnpcmlent 
11s lo make It nevessnry that their design, construction 
and auliaoquent repair be under the management uf a 
single corps, wlio are qualified for iho work by train¬ 
ing, knowledge and practical experience Now, we 
venture tho statement without any fear of successful 
contradiction, that the one body or men who combine 
the nccHHsury knowledge of naval architecture and 
steam aud electrical engineering to quallry them for 
the oversight of tbe construction nnd repair boih of 
Iht hull and tho machinery Is the cor|ts of naval con 
Btructora Unfortunate ly, much of the evidence which 
1 ns been given before llto eonimltlee bos been directed 
to proving that the naval constructor Is Ignorant of 
steam and elec trlcal engineering nnd therefore' not 
qualified to take charge of the shops devoted to these 
branches at the navy yards That nothing Is further 
from the truth In shown by the following consideration 
of their Irnlnlng and experience 

In tlie first placet the nsval constructors aro Iho pick 
of the Naval Academy graduates They are selected 
from thi highest numbers In their class and, ns a 
rule have been taken from the first two or three In 
oinking Iho selection In addition to tlielr academic 
standing cnreriil consideration Is made of their gen 
c ral aptitude fur the service ss shown during tbelr 
three or four years at sen, of tlielr general officer like 
qualities, and of their aptitude for the handling of 
mem, and for general administration Tbe prlnclplo 
of selection la the same aa la followed lu the cate of 
that other highly specialised and moat efficient body 
Of professional men, tbe corps of onglnecrz of tbe 
army After their education as line officers al eea 
the constructors are given al tho famous Massachusetts 
Instil ute or Technology a post-graduate course In naval 
const ruction, which Is the moat tboroogh of any in 
the world 

Furthermore (and we cannot too strongly Insist that 
the Impression that ths naval constructor Is not squall 
fitd steam engineer I* absolutely erroneous) the course 
at the Massachusetts Institute of Technology Involves 
also thorough Instruction In steam and electrical 
engineering during which the prospective construc¬ 
tor! are given a course of practical training In the 
1 lachlne shops and laboratories of the institution 

The life work of the naval constructor will be done 
ou shore nnd mainly at tbe various navy yards, and 
by virtue nf his long residence at them yards, or as 
inspector at tho various private shipbuilding yards, ho 
gathers an over-increasing and Immensely valuable 
knowledge of ths operation of these great Industrial 
P'ants Future promotion and distinction for him He 
along these lines There Is every Incentive tor bint to 
become thoroughly proficient 


Wlthtfbc line offlssr. however, Into whose band* Mr, 
Meyer's plan would commit the construction of all 
electrical and steam machinery, and tho management 
of the large and elaborate plant* at the navy yards 
where this work ie done, tbe case U entirely different. 
Alter bis four years' course gt Annapolis, the proe- 
tectlve naval engineer goes to sea with tbe expectation 
of spending practically all of his tltne afloat, and, 
naturally, his sympathies, Interests, and above all bis 
ambitions, will be connected with sett duty An so- 
stgnment for service ashore Is inertly a break In ths 
murine of hit chosen life work. If the line officer be an 
engineer officer, he will enlarge at sea bis knowledge 
rf the rare and operation of a ships machinery, hut 
sinre by far the greater part of his tlmo Is spent afloat, 
Iris opportunities tor becoming acquainted with the 
complicated and difficult work of managing such lane 
Industrial concerns as the stoam machinery shops Off 
1 he nAvy yards are. In the nature of things, very lim¬ 
it'd His work is to run not to build, the engines, 
Just as It Is the work of the captain of tbe ship to run 
and not to build tbe hulL 

Even when the line officer Is ashore, his Interests 
and future alma are still ujinn the sea, and, as a rule, 
lie Is only loo glad when the next assignment for sea 
duty comes Proof of this la found la the fa cl that 
(luring the peat alx yeara there have been at our aeven 
leading naval yards, no leas than 29 commandants and 
41 captains of the yard Evidently, the aea-golng officer 
cnnnnt too quickly gc t back to bla natural sphere of 
service 

If there were available at the present time a corps 
nf engineering offlex ra who, like the naval constructors, 
had been specially trained for shore duty In tbe man¬ 
agement ot the machinery shape, etr at the navy 
yards we would have more hope ot the success of this 
particular part of Mr Meyer's plan, but outside of a 
few of the older engineers, trained under tbe system 
which obtained before amalgamation nn such body of 
lieu Is available Furthermore, It Is our conviction 
that were such a body existent It would still make 
for economy aud eflli lency, If both hull and machinery 
were plan'd under (lie single management of n naval 
constructor 

That part of the Newberry plan which affected tho 
navy yarda was giving very promising results at the 
time Mr Moyer took office We have little doubt that 
hla determination lo aeparate hull nnd nuuhlnery was 
governed largely by certain alleged Instance* or In- 
irpaclly of the naval constructors In Lhelr manage¬ 
ment of the mac hlne ahopa which were supplied lo the 
Secretary, most of them over the signature of the 
Engineer In Chief The testimony before the House 
Natal Committee now before me however shows that a 
Hiibsequent examination nt I hose reported eases lias 
elicited from the (ominaudante of the various yards (all 
of them line nfllcera) a complete disproved of the 
charges as made -a very gratifying vindication of the 
work of the natal constructors In this particular re¬ 
gard We cannot but feel that with thla later evi¬ 
dence lietorc him, the Bocretary will be disposed to 
reconsider that part of bla otherwise excellent reforms, 
which proposes to aeparate bull and machinery and 
that he will allow the Newberry plan of a single man¬ 
agement sufficient tlmo lo further demonatrato the 
economy and allround efficiency of wlilrh It gave In 
the tew months of Its operation sueh great promise 


ELECTROLYTIC REMOVAL OR ORXASR. 

A \ electrolytic method of removing grease from 
objects has been introduced In (iermony 
Oreuse can be rapidly removed from metallic 
objects by employing It aa a cathode In a 
hot solution of potash or soda lye It was supposed 
that the alkali metals set free nt the cathode trans¬ 
formed the fatty matter Into snap, but Ilarth has now 
shown thnt substances which cannot be aaponllled. 
such as machine oil, imrafllne oil and paraffine, are 
removed very quickly by the current, and be explains 
this fact by mechanical action caused by bubbles of 
hydrogen which come off at the cathode This action 
Is produced only when the fatty matter Is liquid If 
the temperature of tbe bath Is too low so that the 
grease Is consistent, tbe removal Is very slow and Is 
incomplete He operates with a moderately conren 
traced solution of carbonate of potash heated between 
SI and 100 deg C As the anode he uses sheet Iron 
or carbon pieces When a piece of sheet Iron covered 
with oil or paraffine la dipped Ihto this bath It remains 
covered with oil ten minutes after Immersion when 
tbe current does not flow, but upon sending tbe current 
all traces of oil disappear In a few minutes. 


To permit two steamers to pass from the Wlaooasfn 
River to the Mississippi River, near Prairie da Chten, 
Wle., a railway bridge as tbe Chicago, Burlington, and 
Quincy Railway woe raised by breakdown cruses a 
raw week* ego There is no navigation on tho Wle- 
conaln River, but the two steamers were seat down 
to enter service on another routs. Tbs railway aruasid 
tbs river near its mouth, and » K-toct span was rslrnd 
about « fast to clear ths steamers' funnels. 
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ENGINEERING. 

Ohorp W. M shrill*, Engliiasr In Chief of thfi'tJnltud 
State* Navy, etatee that then la every reaeon to be¬ 
lieve that two ahlpa of the navy will be fitted with the 
turbine reduction gear which we llluetratod on the 
front page of our laat laaue It la proponed to re-ongino 
the "Baltimore" with turblnea of 12,000 borne-power 
and equip one of the new collier* with turbine* of 
6.000 bone-power, both employing thle reduction gear 

The number of persona killed In train accident* dur 
Ing the month* of July, August, and September, 1009, 
aa shown In report* made by the railroad companies 
to the Interstate Commerce Commlaaton, wan 1U.J, and 
of Injured, 3.7S2 Accidents of other kind* Including 
those sustained by employee* while at work and by 
paaaengar* In getting on or off the can, eli , brlug 
the total number of casualties an to 20 093 (362 killed 
and 19,211 Injured) 

The Bhotbone dam In Wyoming, which forms the 
leading featuro of one of the projects of the Roclama 
tton Service, ha* recently been completed It Is bat It 
of concrete, and measure* 3281 feet from foundation 
to the crest It 1* ITS feet long at the top and 80 
feet long at the bottom, where It* tliliknesa la 108 
feet The reservoir back of tho dam, which has a 
capacity of 456,000 acre feet, will serve to Irrigate 
130,000 acres of land situated about 70 miles east of 
the Yellowstone National Park 

The grand total of canal excavation at Panama for 
the month of Decambur waa 2,811681 ruble yard* 
This Is 362,366 cubic yard* morn than the total for 
November, but 1,068 656 cubic yard* leas than the 
highest record made In March 1909 Of the grand 
total, 1,455,011 cubic yards was dry excavation, re¬ 
moved principally by sleam shovels The drudges re¬ 
moved 1,866 070 rublr yards In addition to Iho amount 
immped Into Ontun dam by the suction dredges en 
gaged nu that work 

In recognition ut the eulmlnatlon of his llfo work 
In the disc every of the North Pole, the Henate hna 
pnaaod a hill making Commander Robert E Peary a 
rear admiral on thu retired list Tbla signal recount 
lion of the explorer followed closely upon thu recent 
gathering presided over by the Uovernor of the Stale 
ef New York at whl<b Peary received a gift of $10 000 
which, by tho way, ho Immediately contributed to the 
proposed American expedition for thu dtseovery of 
tha South I’ole 

Major Meson M Patrick of the United Slates army 
speaking on thu aubjeel of the construction of an artl 
flclal Island and additional fortifications near the en 
trance to ('beaaiKtnke Bay, drew attention to the fart 
that the two largest and raatest merchant vcaaela afloat 
to-day could each <arry 10 000 men with all their mu 
nltluua of war, and If unopposed, could land them on 
cur coast In lesa than one week and he olio stated 
that more than one foreign power possesses a fleet of 
swift trangjxirts which e«n carry at one time over 
100,000 men 

Secretary Meyer baa asked for a largo appropriation 
for the enlargement of the government drydorks lo 
suit tho huge betUuthliw now under construction He 
also asks for the construdlon of a 62,000,000 drydock 
at Norfolk, for an additional 21,000,000 fur Imreusing 
the new dork ut the New York navy yard to a length 
of 700 feet, for an additional 81 600 000 for Increasing 
thH Puget Sound dock to a width of 110 feet, and for 
the enlargement of the width of the Pearl Harbor dock, 
Hawaii, to the same width, at an Increased coat of 
6450.000 

Th# n*w terminal station of tho Pennsylvania Rail 
road Company at 33rd Street and Beventh Avenue, 
Manhattan, 1* so far advanced that It will be prac¬ 
tically completed by the end of next month The first 
service to be put in operation will consist of mnlllple- 
unlt, standard siae. electric tralna running to Jamaica, 
Long Inland, over a four-track road, which will aoon 
be Increased by the addition of two more track* Thla 
will be followed by the opening of the through express 
service to the West, which will bq operated by the 
4.000-hom-power electric loco motives llluatrated la 
cur Issue or December 18th, 1909 

W«r* Jslea 7 «h with us to-day, he would be greatly 
Inttrseted In two Instances of rapid travel recorded 
during the put week A traveler from London to 
San Franolaco won a wager by covering the distance 
In two bout* and thirty live minute* lass than ten 
day*, the trip being mad* by the "Mauretania" to Naw 
York, the 20th Century Limited to Chicago, and the 
Overland Limited to San Francisco A paaaangcr from 
Lima, Peru, In making a hurrlad trip In responaa to a 
call to London, left Lima th* aame day by steamer to 
Panama, crossed by th* Panama Railroad: made close 
connections with a steamer for New York; and caught 
(he "Mauretania” for England If the ship makes an 
average passage, the whole trip win have been cov¬ 
end in 19 days. 
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AERONAUTICS. 

Th* first exclusively aeronaut It show In he hjld In 
America Is open at present In Mechanics Building at 
Boston A score of full-sized representative aeroplanes 
of all types, together with a large number of models, 
are on view Several competitions for models will la> 
held, and some of the gliders and motor-driven aerie 
planes may be tried out upon tho Ico of thu lake In 
Franklin Field This exhibition will gtve one a guod 
Idea of tbe state of aeronautics In the United States 
to-day 

On lha 10th Instant Wilbur and Orville Wright were 
presented with the Langley medals of the Smithsonian 
institution by Chief Justlre Fuller at Washington Ur 
Alexander tlruham Bell and Senator Henry Cabot 
lxtdge made brief addresmw Wilbur Wright an 
nounced that aa soon aa he ami his brother get their 
American company under way they expeit to duvolo 
their time to rescanh work In aviation I In i»o gold 
medals were di signed by J (' Champlain n nu mber 
of tho French Arademy, the rovorsu being from rhi 
seal of the Institution, which was designed by Ht 
llaudene 

Paulhan has expressed a willingness to fly In the 
tlrlnlly of New York If Curtiss or somo other Inter 
ustod i*er*on will hnvu that Injunction dissolved whhh 
now bangs over the heads of avlalura using warpsble 
planes or hinged wing tips Hie brilliant suet ess In 
California loads one lo hope that his desire may be 
grail fled In tbe lntoresta of a s|*ort of which the United 
States In general and the East In particular knows 
lamentably little If Paulhan really gives an txhlbl 
tlon In these parts he wilt do moth In stimulate Nhw 
Yorks Interest In aviation The Hudson Fulton flights 
were after all a Dawn, and yet. they roused Now York 
It. an lniLttae pitch of ext ituiueuL Puulhnn ought to 
do better 

The first week id February the still of the Wright 
brothers against Pnulhan for an Injunction restrain 
lug him front giving exhibitions In bis l<armuu biplane 
was tried la fort Judge Hand In the United Stales 
Circuit Court In Nc w York city Judge Hired ntanl 
tested great Interest In the tunc and his tletlslnn Is 
awaited with Interest It Is uniertaln whether he will 
grant a preliminary Injunitlon as ludgt Haxul did at 
Hiilfuln Inst December In defending the attack of the 
Wrights niton the Blerlot monoplane Mr E R Newell 
asst rted dial Prof H B Montgomery's patent wltkb 
antedates the Wrlgltl putt lit, t ovens the same system 
of plane warping as tin Wrights UitniselvoH ilnltn 
mid lit further hh>k tlmt the machine as built to-day 
does not correspond with the patmt A full report of 
thi WrlghU'urtlss rase and Hie text of Judge Max* Is 
decision appears In the current Si'i ei ru*% r 

As soon as he hail finished Hying at Isw Angeles, 
Charles K Hamilton went to San Dlugo where he nnule 
a number of daring flights with his Curtiss biplane. 
On January 2hi, arier starling from tho vast plain 
near tint Hold Del Coronado Hamilton twice Ihw out 
over the ocean «o far that he disappeared from view 
for ten minutes When he ri api*enred h<- cBmu from 
a different direction In tbe Aral flight he e ovored about 
10 mllce, and in the second one 16 Tho wind was 
blowing at times as high as 20 miles an hour Alter 
< Ircllng upward to a height of about 800 feet Hamilton 
stopped Ills motor and madu a wonderful long straight 
glide to earth Thla la probably a record performance, 
certainly the longest glide ever mads In America. A 
week later at Bakersfield Cal he uiadi two exrelhnt 
flights uuiler difficult conditions Starting from a 
half mile track, he flew about tbe town and nut over the 
desert and adjoining oil fields, Anally landing surceaa 
fully at the starLlng point His mastery of the biplane 
seemed complete 

Subsequent to the Loe Angelos aviation meeting M 
Paulhan made excellent exhibition flights at San 
Francisco, Denver, and New Orleans At Han Fran¬ 
cisco on January 24th he made several flights In a 
strong wind the laat and highest of which of 12 
minutes duration, waa made after sunset Two days 
later he roae to a height of 1,300 feet in a flight of 
31 minutes' dural ion On February 1st, at Denver, ho 
waa mobbed by a crowd of 30,000 peoplo eager to see 
him fly After throe preliminary attempts, ho finally 
left the ground and made two circuit* of the course 
at Overland Park Thu next day he made a 15-mlle 
crosa-couutry flight lo a driving snowstorm In start 
lag, he ran his Farman biplane through snow three 
Inches deop, and when he alighted, the pianos and 
struts of ihu machine were In many places covered with 
snow, while Paulhan himself was suffering from the 
bitter cold Previous to this long flight, he made a 
preliminary'flight of 8 miles. On February 4tb after 
circling the Park successfully a dozen times, Paulhan 
twice was unsuccessful In starting In the distance at 
hla disposal The first time one of the wheels of hie 
machine* struck the fence and was knocked off while 
tbs second time the machine crashed into the fence 
and waa demolished Paulhan waa unhurt, but several 
spectator* were Injured. 


SCIENCE 

The American Museum of NaLnral History In New 
York illy has commissioned AMIllam Coupe r to model 
n statue of Commander Robert E Peary for the 
Musouin The statue Is to he life sire and of ntnrble 

In a bulletin Issued by tho Undid Males Deportment 
of Agriculture Mr Ned Dearburn wrllcs on methods 
of destroying English sparrow* The evidence of I hi 
deslrnctlvenesH of the siiarrow Is overwhelming, for 
which reason some means should be adopted 10 check 
(he spread of thu bird Mr Dearborn rerommends the 
destruction of the nesli from two to twelve days 
throughout the brooding season Thus tlio number of 
English sparrows could be reduced without resorting to 
sliol poison or trails 

Th* Bmjthmoniue Institution has received a letter 
from ex Preside nl lloemeveU dated December Pith 
1909 rrotn Nairobi Informing the* sue retary or llrnt 
Institution Him his expedition line llnlsln d Its work 
In British East Africa The col), it Ions much In llmt 
country aggregate s 4WI nnhimls wlilih Include, main 
mats large and small, birds, inptlli's and balntchlans, 
fresh water and marine fish Considering I In* fact that 
probably over 95 tier cent of these aulmals find their 
duplicates In the natural history museums of this touu 
try aud of Europe ex President Roosevelt snoma to 
have been doing much unnreessary killing 

Tha Radium Institute of Amerhn has been lncor 
puntletl Its purposes are lo study radium and radio 
active substances rays, and emanations In the Inter 
esiB of silenee and humanity and to luulnlalu a chuml 
cal lBlsirntory library, meeting room and offices and 
lo setpiln and hold patents and licenses to deal In 
radium nnd properties pertBlnlng to radium The 
lieudeiunrli th of Iho institute will lie located In New 
\ork The twelve liunrporalors are l)r Robert Abby, 
Dr Nichols* Murry Butler, Charles F Chandler Her 
gm Davis, William J Ohs, William Ilallock. Ellwood 
llendlrc k Hugo LIrhor Dr Willy Meyer (loorgn D 
Pegram, Hugo Hehwultzer, and Edgar F Smith of the 
I diversity or Pennsylvania 

An expedition to observe and photograph Halleys 
comet fiom (lie Hawaiian Islands Is to hi* sunt out by 
llic< Astronomical nnd AstrophysliBl Society of Amur 
lea In vliw of Ihc possible perturbations arising 
fiom Hie ilose approach of tho eomet to the earth on 
Ma> 1 Ht and lu Velios on May 16th to 18th meridian 
(disc rvulInna lire tapee tally desired during the period 
In which 1I11 coined Is sufficiently bright Tor (hat pur 
pine The e lose approach of Hie comet to the earth 
will afford an uiiiihiiiiI opportunity for a study of the 
physical condition of ininets Tin ennuis close prnx 
Itnlly to Ihe sun ul the limn of maximum brilliancy 
Imposes serious IhnllalloiiB upon the Sm lety s pro¬ 
gramme Widely exte-nded c o-operiltlnn will he re¬ 
quired throughout the whole world If n loiitlnuous 
pbotogncplile record Is to bo even remotely realized 

Tha American Museum nr Natural History has been 
presentee! with a life size- marble statue- of Morris K 
Jesuit by I I’lerpnnl Morgan, I limy Falrllilel Osborn, 
Clive land II Dodge CliHrle s Jjtnler J Hampden Koltb, 
Joseph II Choate, anil oilier* At Ihe unvi Ring of llte 
Statue aelelresw-s were delivered liv Prof Osborn (who 
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DID GREAT BRITAIN HAVE THE, FIRST “DREADNOUGHT”? 

THE. "ROYAL SOVEREIGN” OF 1862 

BY PE.RCIVAI. A. HISLAM 


Thu flcirimrir Amebic av for Novombtr 20th, 1000, 
contained a dew rlptlnn by Mr William Boer 11 in Wut- 
nuire of the 1' H H Roanoke' 11 1 outcried steam 
rrlKiilp, ulilcli lie rlalimd to have been the original 
|i|olot)|n of tin l)r< iidnougliL '111* (lute of the con- 
virnluu of Hie Roanoke ’ from the frlgnte Into the 
Ihree-tmiilul lioiiilmi wan 1803 bin England, the 
lilrtli|>la< 1 of tin twnitluth << nlury Dreadnought,' 
line a Hlmllar Inxtanee to the Itoanoke," but which 
ilntiN from the pinions year—1802 
The lto)ul Boicreign an thla whip was named, waa 
built as a three-dr, ked nailing ship of 3,144 tout and 
130 gunn and In 1860 had been fitted with engines of 
Ron homo-power The nldoa of the 'Royal Sovereign” 
pfli r comernlnn were composed of throe feet of solid 
tlmlier slrcngibeni'd Intornully with diagonal Iron 
IximlK mill 1 lot In d enlernnlly to some distance below 
,lie wnlerllni with r i'j hull rolled armor plates One 
thill Iron plating was laid upon the doi k hiatus, and 
mir tlm Iron plating was laid the dork proper, cos 
Mating of fi lm h and Rlmh oak planking From the 
Hides of tho ship the deck Hle|H'd upward to the outer 
clrt uuiferenee of the turrets, which thus appeared like 
circular furls nil the a pel of a glacis. 

Tho following di script Ion Is taken from a content 
IHirary mu mint In the I-ondou Times newepapor "Step¬ 
ping on the Royal Sovereign's' upper dock, we find 
that her light iron bulwarks, T feet 6 Inches In depth 
are thrown dawn outward on hinged stanchions. On 
the iresl of tho deck stand tho four turrets and pilot 
licuse, funnel caning, hatchways, and ventilating shaft. 
The foremost turret standing five feet above the deck, 
has Its top covered by a grating, and Is surrounded by 
a handrail, and thus affords a dock promenade for the 
officer or tho watch nr lookout man The single-gun 
turrets nro 4 feet J Inches above the deck ’ 

It whs claimed ut the time that the method of mount 
lng and working tho guns in the "Roynl Sovereign" 
wan superior to anything which had then been applied 
In any American turret ship In American designs the 
turret rested upon the upper deck, and was thus liable 
to easy disablement, but In the English vessel the 
lniau of the turret wns on the lower doc k, and the clta 
del WHS there fore much lees likely to bo dlsnbled by s 
hlL The American method resulted lu tho turret 
being nine feet above the dork while In the “Royal 
Boverelgn’ only five feet or four foci three Inches, as 


the case might be, was exposed to the enemy ■ fire. 
E urther, the latter ship s turrets could be worked by 
rack and pinion Inside the turret, by tbo same method 
from the outside, and by hnndHjilVee worked like cap¬ 
stan bars, as well as by steam 

It will be ecru that the “Royal Sovereign” bad four 
turret*—ono more than the Roanoke", but she had 
one gun leas, for while the foremost contained two 
guns, the others bad only one ench AH the turrets 
were mountod oa the center Hue of the ship, and the 
guns wore muzzle loaders of 12 % Ions firing a 300- 
pound shot. 

The original speed of tho "Royal Sovereign” had been 
12 26 knots, but after conversion this fell to 11, a 
difference which was fully accounted for by the In¬ 
creased Immersion of lliree feet Her freeboard re- 


WAI THIS TH1 TOUT 11 DUADI0U8KT "I 

mnlned at seven feet nftor conversion The cost of 
the work was 3690,BOO 

The "Royal Boverelgn," besides having been, at any 
rate, oue of the prototypes or the modern ' Bread 
nought,' Is Interesting as having been tbo first vessel 
In which the turret principles ur Cspt Cowpcr Coles 
were put Into prnctlco The first vessel actually built 
in England embodying those principles was the "Cap¬ 
tain,” nn ironclad of 4,272 tons, which capslsed in the 
Bay of Biscay on September 6th, 1870 
According to contemporary accounts, the speed of the 
Roanoke" was only C knots This Is Inferior to the 
Royal Sovereign s" si»ed by 6 knot« The latter 
vessel again, had tuur turret* to the ' Roanoke's" 
three, both ships had 5U, inches of side armor In a 
rolled plate although up till then most American ships 


had been armored am the Inferior laminated system, 
both ship* were practically treatises, tor the three 
poles of the "Royal Sovereign" reached only Just above 
the top of the funnel In freeboard there was little 
to chooM between the two. while In the method of 
placing the turret* the British ship waa decidedly 
superior 

Much, therefore, a* we owe to America in tha de¬ 
velopment of modern navies, and more especially, per¬ 
haps, In the Introduction of steam navigation and in 
the correct placing of turret* In modern battleship*, 1 
think It must be admitted that Great Britain waa, the 
first to posses* a prototype of the modern 1 ' Diwad 
nought" 

I have been unable to procure a picture of the 
“Royal Sovereign” for reproduction, but the accom¬ 
panying elevation and plan will convey an Idea of tha 
appearance of the ship. 

It may be mentioned that Russia launched In 1887 
the "Admiral Lazarsff," a three-tureeted Ironclad of 
3,754 tons, very similar In general design to tha “Roa¬ 
noke.” She carried In each turret two 15%-ton guns, 
but it was seen fit later to alter this to one ll-lneh for 
each In view of the diagonal (or echelon) arrange¬ 
ment adopted in tha British “Dreadnought" rrnlaera 
of the ‘Invincible^ type, It is Interesting also to note 
that Italy led the way with this system or mounting 
with the “Dulllo” (1878), Great Britain following with 
the "Inflexible" la 1881, and with four other ihlpe a 
few years later The only American examples of this 
system of mounuug were seen In the “Maine" and 
■Texas," the first with two 10-lnch and the second 
w 1th one 12-Inch gun In each turret 

The arrangement or the turrets In the British 
' Dreadnought” had a prototype In the French "Ad¬ 
miral nuperrfl” launched In 1879 This ship had two 
turrets on the renter line and on the same level aft. 
and a turret on each beam Just forward of the fun 
nela The guns had a freeboard of 27 feet 5 Inches, 
giving them a great command of fire Each turret 
contained one gun of 13 5 Inches caliber, and If another 
center-line turret be added forw-rd of the two beam 
turrets, It will be Been that the arrangement of the 
' Dreadnought" is almost exactly reproduced It Is 
strange how often we are confronted with the fact, in 
reading old books and other records, that there le 
"nothing new nnder the sun " 


OTHER WORLDS IN SPACE 

BY PROF. 5. A MITCHELL COLUMBIA UNIVERSITY 


If one should look at the heavens on any clear tnoon 
lees evening, he would ere them shining with countless 
orbs of light apparently millions In number It Is a 
fail that from our earliest education we have regarded 
the terms “numberless as the sands of the seashore,” 
and "countless as the Btars," synonymous with quanLI 
ties almost Infinite, but If by the stars we moan three 


s 1 o n originated 
thousands of years 
before the tnven 
tlon of the tele 
scope), our Ideas 
hove been utterly 


v systems around them possibly resembling c 


distant suns may be Inhabited by people who live and out the 1 


1, is a moet Insignificant spock tlons appear t 



nut a telescope. A 
small glass, how¬ 
ever, Increases this 
number largely, and with t 


number largely, and with greater and greater tele- Astrom 
scopes more and more stare arc brought to our ken able to 1 
It Is estimated that the astronomer of to-day can see so-called 
and photograph upward of a hundred million of stars, ston that 


so-called "fixed" stars, and havo c 


leasurements 80 from this 
are fixed, and the constella 
iow as they did to the Chal- 
s of years ago Brill the mo¬ 
tions 

none the less The 
old astronomy was 
able to measure 
motions athwart 
the sky, at right 
angles to our line 
of vision, tbs new 
astronomy is able 
to supplement this 
by a knowledge of 

their movements 

toward as or away 
from ns in the line 
of sight The reve¬ 
lations of this new 
branch of astron¬ 
omy are revolution¬ 
ary la their Impor¬ 
tance, and of the 


The principles 

raoroeiArai or nut irKrrium or * osiora, jaotait »u in n, ins. underlying the use 

of tha modem jpem 

<1 swsyfromUuatiOi,saddwknraveasof4*sdkspwemadtalk*am*dbeedea. trosoope a pplied to 

the stare «re given 

1 their meridian circle* have been in Buiutuui Amxbicaw, DessTnhei 83th, 1*09. There 
the exact positions of three distant Is required for this purpose a powerful telereops, and 



1 light, the them absolutely fixed In e 


1 spite 0 ! their names, there is 1 


b to th« conolu- a most accurate spectroscope attached, w 


tare must be kept absolutely uniform daring the t- 


The movements of these heavenly bodies at the • 


. without motion*, or three hem that may be ot 


(OMfiMMd Ml *** m.) 
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CONGRFTE CONSTRUCTION ON THE MANAMA y CANAL 

HOW THE EIGHT MILLION CUBIC YARDS OF CONCRETE IS HANDLED 

To the untrained eye the work which haa hitherto work* In the aggregate will probAbly repreeont the Qatun on the Atlantic aide of thi Isthmus. one at 
been dotke on the ronatrnctlon of Che Panama Canal largest maaa of masonry of any kind whatsoever hlth- Pedro Miguel and two at Mira (Wee on the Pacific 
necessarily appears more or leaa confuaed and chaotic erto placed In a single engineering work of magnt- aide, and the great spillway In the center of the Qatun 
Although over one-half of the excavation has been com tude It la questionable whether an exception would dam for carrying off the surplus waters All of the 
plated, very little If any of the prism of the canal have to be made even In the case of some of the famous locks will lie 110 feet wide by 1,000 feet long with a 
hag been excavated to lta finished dimensions, and tbe masonry aqueducts built In ancient times, and the depth ov. r the sills of 45 feel. The three larks at 



Building concrete side wall—Satan Spillway. Sa 

outline of the romplelrd work il therefore Irregular Pyramids or the Clreat Wall of China are not to be 

and ragged seriously reckoned In cnmiwrleon with difficult by 

Borne few months ago. however, the work of putting draultc works of the character of those on the Tnnama 

In the permanent concrete structured began, and from (anal In the accompanying serled of photographs, 

now on this great work will begin to take on deffnlte which were recently taken on the Isthmus, one Is able 


shape and present visual uvldenrn of Its massive and tor 
permanent character mat 

The masonry works will not only be the largest of cret 


tor the first lime to gain some Impression of 
massive character of the concrete and reinforced- 
Crete Btrurtnres the construction of which Is now 


ea a scale of unprecedented proportions, I 


1 spillways being eroding with gratifying rapidity 



through the 
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lograpli of tho <omt*t In No 2B uf the Oawtto satro- 
nonilquo, Signor Plo ^maniielll dlHciutsM the probable 
<n<oiinter bulween the earth and tlie comet's tall In 
May nest At 10 A M KIMT) on May 18th the 
iimiMt will past) the descending node of It* orbit, while 
tin earth will pan* the same point i Ighteen hours later 
lor an emouoter between the tall and the earth to 
tako pla< e, It la shown to be norenaary that the latter 
should lm 22,100 000 kilometers (13,712,277 mile*) Ion* 
and that It* breadth nhoiild be aurh that It extend*, 
from It* nil* earthward, (ftOOihl kilometers (2 48B.5W) 

1 hn an ompanylng thart show* approximately the 



Hide nr (he < hannnl 
The wind I* broiiKlit from Nom 
bre dt Din*, nlaint 40 mile* along 
the eiMtHt from Colon It la taken 
trnm tlm Hand pit* by clamshell 
hmkit*, loaded Into ateel barite* 
and taken to Gatun, where It 1* nn 
loaded by n process similar to that 
of unluadln* the rnuihed rock The 
cement 1* now being shipped from 
Nsw York At Colon the cement 1* | 

transferred (o harKe* and taken eki 
the old Kremh chaminl to (lalun The slnloew 
and unloadod to the stomKo yard* 

The rock and Hand storage pile* 
have a (Bpaclly nf about 300 000 cubli yard*, while the 
cement yard HI commodate! about 100,000 barrel* 
From these Htorago buildings, the rock, *and, and ce¬ 
ment are delivered through valve* to charging turn 
running underneath These car*, which are olcctrl 
cally operated, carry llm materials to the concroU 
mixing machines located nearer the lock*' site and 
discharge It direct to the machines Alter tho ion 
Crete l a mixed. It Is dumped Into bmkets set an flat 



The sluiceways, eta., fer rapidly emptying and fllllng the lock* ai 
WOOD** roui TO* OATBff LOCK OOgDOTTt. 


The Ott-ladod Sun la Coal, 

Pmr 8 W Psrr and Mr Ferry Darker of Ihe Uni 
lerelty of Illinois havo made an elaborate' study of oc 
eluded gases In coal, whh h Is published In a bulletin 
rcctntly Issued by th* university As a result of their 
work it seems that two aettvo processes are Bet up 


to position on the locks under construction 
The general principle* u|mn which Ihe plant a 
loeka on the Pacific aide la designed are I ho *ar 


n absorption of oxygen There can be little question, 
loreovcr, that the alterations proceed simultaneously 
‘here are present In the gases from all the samplos 


thoaa employed at Uatun, the mechanical details have of fresh drillings, nolahlc quantities o 


been varied to meet the local conditions lng from 18 per cent to 86 per cent of the various gas 

Tho latest report of the work, namely, that for Do- lolumes. At tho same time the oxygen present drops 

cember last, shows that during the month tho total In a very positive manner, In some case* even reaebln* 

work of excavation amounted to 2,818,462 cubic yarda the vanishing point. That this transpiration of gases 
and that the total canal excavation of all kinds is Interdependent and Is nf tho nature of an osmotic 

amounted to 2,811 681 cubic yards Tho material exchange can hardly be afflrmed a* an explanation of 

placed In damn, mainly at tho Gatun dam 

amonnted to 340,610 cubic yards, and dur « — ■- ■- ■ ■■ Y . -, ^ ~ / - 

In* the month B7.28S cubic yards of con- " -. -”"/ j / 

rrets ware built up In place / j wmu • 

-— «•> —- •* / s' * 

HALUTY'I 00*11 ( ^ 

Soma Interesting moaaurea of Halley’s 0# • -> ‘ \ • 

comet, made with the micrometer of tho I a 

Yerkes 40-Inch refractor, are published by \ • 

Prof Barnard In No BOG of tho Astronoml j 

cal Journal With this large telescope the aries 1 * ptscis ' 

comet waa quite an easy object, and the )f ' T v *02 s “ " n 

meuurea should be good, but, as Prof Bar- - o ■* * ,0= w" I M " " „ 

nard suggests, tho edges of such a nebulous * \ .Tw o,,,R wT", «■ _ 

body are not rosy to set on ' 3?V •{ °J^6l>iooo oo t - ^ ’ 

The ineasuriis cxlond up to Novunilier 30th, ni j p * v is " i * . 

ISO# when the estimated magnitude was f ""*»( "*n 1>oa 

about 11 0, and tho comet showed a coudou i. i "t M l ’ A 

satlon of some 7 lm hns diameter The dlsm ' oetus ..— 

eter of lha whole object waa 41 Incbos, and - 1 

possibly an lll-d< fined nucleus was seen, but AmUKY PATH 0V HALLXT’S 00KST TK0V JUTCART Itk 

this rcaturc was very doubtful From Bop- Ann Ith. 

lember 17th to November 11th the measured 

diameters reduced to miles ranged from 16,400 to the phenomenon On the contrary, there teems to be 
1 200 miles Hu mean being 12,800 mllee, or about 1% evidence that the gases operate Independently of each 


;i 0>° | o^SSi&aiSoSSo, £ ' 


■t the Lhiember 1900 mooting of tho Royal Astro- In the case of samples of marsh gas the exudation 
nlcHl Sot lei» reported In Vo 418 of tho Observa nf OH, seems to have spent Itself In those samples 

i the Astronomer Hoyal announced that a photo- held In laboratory containers for two years. In no 

ph secured with the Reynolds reflector at Helwan, case Is there evidence of further liberation of this 

August 24th shows the enmot's Image, Its position gas, open with thorough application of the vacuum 

ecs within 0 12s In R A and 1 7 min In dedlna- An evacuation of the f»i~i from two-year-old samples 

i with the position <alculated from the Cowell shows no marsh gas present The completion of this 

orrected by tho Greenwich observa exudation would aeem to be reached after two months, 

ling and Knox Bhaw are to he coo- though It la wen to note that by forcing, aa with a 

upon sw-mlng the first known pho- vacuum, the two-months-old sample may be mads to 


yield more methane, though In relatively small quan¬ 
tities. On the other hand, the nvldlty of the coal tor 
oxygen seems to be pronounced at the very beginning of 
the exposure of the freshly-mined material, and while 
there sro n number of cams* where a certain agree¬ 
ment seems to exist between the In-going and the out¬ 
going marsh gas, still then arc morn cases where the 
absorption of oxygen Is pronounced without any evi¬ 
dence of marsh gas being present In all case* the 
oxygen nitrogen ratio show* a positive diminution of 
the oxygen from the normal ratio of approximately 
1 to 4 with practically no evidence of marsh gas being 
present It seems fair lo conclude, for the present, 

Hon, at least of a strictly chemical 
nature, between the exudation of 
marsh gas and the absorption of 
oxygen 

Again, the liberation of CH„ 
while very active In the Brat few 
days after removal of the coal from 
the ground, diminishes In amount 
quite rapidly till, after tho second 
month, there Is very little of this 
gas in evidence The activity of 
the coal for oxygen, on the con¬ 
trary, seems to b« of longer dura 
tion Samplos collected June 1st, 
1808, were tested In May and June 
1908 There la marked absorption 
of oxygen In the sample after two 
days' exposure In the flask to nor 
mat air, while In a second, with 
live days’ exposure, a still further 
reduction lb the oxygen ratio with¬ 
out accompanying evidence, also, It 
should be noted, of marsh gas, waa 
obtained A marked avidity for 
oxygen waa shown after two years 
from the time or collecting 
These facti have a direct bearing 
anusnal alas. thc l0plc of doterloratlon aa sub- 

stanl tally defining the limit as to 
ttmo of that form of alteration 
While varying semewhat In different coala, the loss of 
hydrocarbons for the most part Is prat tically complete 
at the end of two months These facta havo a hearing 
bIko upon the matter of weathering, and Indirectly 
upon ihe matter of spontaneous combustion Tha ab¬ 
sorption of oxygen Ih undoubtedly closely associated 
with both of these phenomena The atudlcs upon the 
weathering processes coincide with these studies In 
gasea, namely, that In all probability this low type or 
oxidation extends over an Indefinite length or time 
Moreover, 


values, the conditions am favorable, as, for example, 
for bringing about a very rapid combination with oxy 
gen upon an Increase of temperature 

How far this absorption of oxygen la a chemical 
reaction, or low combustion resulting In CO, and H.O, 
and how far an absorption Into the molecular struc¬ 
ture and composition of coal must be left for study 


In the Museum of the !,ouvre In Paris lies a collar 
nf pearls at tho point of death' Its doath- 
ar— bed is a plaque of velvet, and It Is the large 

collar that was part of the personal sstate 
>, of Thiers and once belonged to his wife It 
Is simply set and has no artistic valne, Its 
k material value, however Is estimated at 
360,000 It con*lets of 14B pearls In three 
rows, the total weight of wblrh is 2,087 
grains, tho three largest pearls or tho col 
** lar wolghtng 26, 39, and 51 grains respec 
tlvely. This collar must "die”, every day It 
loses another degree of Its luster, and In 
the course or the present decade It will -be¬ 
come as dingy as a much-worn wreath of 

Why? Because pearls keep their Incom¬ 
er £ parable sheen only when worn by women 
and come Into habitual contact with the 
gentle, soft, and warm skin of the wearer 
"* When, for Instance, Queen Augusta died It 

U waa found that her magnificent strings of 

pearls were Ukewlee in a persistent decline, 
and for the reason, indeed, that for many 
years the had not worn them on her bare neck (which 
fact was explained by her age) but only around the 
fabric of the neck of her waist. At that tima a treat¬ 
ment of baths in seawater was prescribed tor them 
by experts, and for aevenl months, under obvious 
necessary precautions, they were sunk into the sea 
and thus recovered their old luster 
When, for Instance, a collar of pearls Is taken from 
the neck, where, subject to a temperature of 40 deg 
C, approximately It has lain for hoars, and la laid 
upon the marble plats of tha drowe r , which u per¬ 
haps only 10 deg. G warm, It feels, so to spaa*, a 
(Ornwinded e» page 17V) 
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To the Bdttor of the Blikhtimc American 
Toot correspondent who replies to 107 problem cer 
thinly has not studied the question very closely 
Then la absolutely no doubt as to the possibility 
of the solution for taklna any single number, It Is 
quit* evident that the remaining 14 numbers will 
make 7 pairs, each one of which with thu taken num¬ 
ber forming a different combination of throe What 
ono number Is capable of doing, every other Is like¬ 
wise. So that certainly proves that 7 combinations as 
told aro possible The question Is, how can this or 
any other similar problem be worked out without a 
haptMuard thfftlng till you got the solutionT 
Find th* system The problem Is all rlaht 
New Tort city Herman S Riewbes, PhD 


i In dead wslght would sink the 
even lowsr In the water A 
previous letter appeared In your Issue of August 18th, 
1908, and since then changes of this character have 


i takes up 


OMUttlTIOIl or A K1TE01 Iff niflBT 
To the Uttar of the Stiumnc American 
I bare etfn no mention In the newspaper of the 
meteor that-fell west of Corrlngton, North Dakota, on 
January 10th. It waa seen for seventy miles south 
of Btrws t or, North Dakota and passed over ns with 
great speed. It burled Itself six feet In the ground 
about aevwety miles north of Streeter The heat pro¬ 
duced was so great that for forty-eight hours no one 
could approach It closely notwithstanding the fad 
that the ground was covered with sdow and was 
froaen to a depth of four feet When the meteor 
paeaed over our heads from a southwesterly direction 
to northaast. It ahone most brilliantly The noise 
which It produced can be likened only to that of a 
very large cannon ball in flight The diameter of the 
meteor Is 56 lnchus It has been taken out and sent 
to Bismarck J J Rott 

Streeter, N D 

aoffl STKAffOX AJTIICAL IH8TIRCTI. 

To the Bdttor of the Sc lEHTmc American 

Two items In your science column of January 8th, 
1910, Interest me That about the return home of the 
kitten and cat becauno thorn are scientists In yonc 
own city and elsewhere who have held doggedly that 
the special sense of this wonderful ability to go back 
home Is not a special sense but the result of some 
sort of observation, although the cat may be blind 
folded They even (IhIiu that homing pigeons find 
their way bac k by obet rvlng ‘ the lie of the country ’ 
While this Instinct Is by no means untiring, and is 
developed to a rnuih greater extent in some Individ 
uala than In others, there seems no Justification of the 
denial to these lower creatures of a faculty of orlen 
tattoo or traversing which man itomtoBsos In only a 
■mall dugm There are many Instances whers the 
return has been made over a route very different from 
that of the outgoing Jourm y and could not havu been 
Influenced by the topography, even If It could have 
been observed 

The other Instance Is that of the magpie which was 
fond of nibbing tobacco and Its ashes Into Its plumage 
as mentioned by the writer In Kosmns This ts of 
speclsl Interest to me because I had made a similar 
observation on a blitejay—a relative of the magplo— 
and had never so far been able to confirm It from 
any other source Fortunately as long ago an I8B8 
I recorded It In my little book "The Btnry of tho 
Birds" (Appleton) from which I venture to quote 
"I saw him (the Jay) engaged tu tho walnut tree 
one day In late summer In a manner that made me 
fear that his bath had not boon sufficiently effectual 
He would pluck off a leaf, lift his wing and rub It Into 
his plumagn I saw him do It repeatedly, and since 
walnut trees have a pungent odor and aro disagree¬ 
able to Insects, I feared that he had some guests that 
hs was trying to get rid of If this theory should be 
correct bore was a case of a bird using perfumes 
with at least good Intentions" (Pago 143 ) 

It Is well known that dogs and other mammals will 
rub their bodies Into or against something that Is 
strikingly odorous, for tho sake of the perfume only 
In which they seem to delight,' but these two are tho 
only Instances that I know ot where birds are re¬ 
corded aa doing the same. It would be Interesting to 
hear from any other Instances—If there are any, as 
Is likely Jakes Newton Barrett 


To the Editor of tha Bciggnyio A* micas 
I n a letter to the Bern Tine Amesicah of September 
5th, 1908. a correspondent, Mr A. B Wingfield, sug¬ 
gested the re-arming of our "Cooneotlcnt” class of bat¬ 
tleships with four 13-lneb guns in place of the eight 
8-Inch that are now carried In the main battery of this 
type. The Editor’s comment at the time was that the 
greater weight of 13-Inch gun emplacements on the 
beam would necessitate too costly structural strength 
cnlngs to Justify the change, that the 6-Inch armor 
protection would be too light for tow empUu jmenta, 


I know that If the l 


(his matter, its Influence will be brought to bear 1 
navel men, the object In view, of course, being to 
make dreadnoughts of the "Connecticut ’ type and 
wml-dreadnoughta of the ' Ocorgla" class. The younger 
officers In tho navy whom I have questioned In regard 
to this matter are unanimously In favor of thus) Im 


As armed at present, the “Connecticut' and “Goor 
gla' classes are not as efficient ss a comparatively 
small additional expense could make them, and In 
view of the conceded superiority of the all big gun 
type of ship, It seems worth while to consider how It 
would be possible to so reconstruct the above types as 
to make them more formidable against dreadnoughts. 

The pre-eminent function of a battleship Is to con- 
tv ntratc the greatest efficiency and power imsslble In 
a single vessel The armament of the “Connecticut” 
clan consists of four 12-lnch eight 8 Inch, 12 7-lnch, 
and twenty 11nch, of which four 12's, four 8's, six 7'a 
and eight 3 s can dm on broadside The “Georgia" 
Ijpe mounts four 12 Inch, eight 8-lnih, twilve 6-lnrh, 
and twelve 3 Inch, of whlih four lli’a six R'a, six 6 s, 
and six 3’s lire on broadside Now to rnnverL these 
ships to dreadnoughts It would be necessary to mount 
one 12 Ini h guu In plnce of the two 8 s In each ot the 
beam turrets keeping the emplacements as they arc 

As the 7 inch guns are leo small for battle ranges 

and too slow for torpedo defense they could bo sub¬ 
stituted by the 6-Inch rapid Ores which are now being 
mounted on all our new dreadnoughts. With say 
eighteen of thoac and a few more 3 pounders In place 
of the present twenty 3 Inch gnns, the change Is com 

plete and you have a vessel the equal of the “Michi¬ 

gan ' typo which are really powerful dreadnoughts on 
a “Connecticut 1 dlspUeinnnt 

In the "Georgia 1 class the same renovations could 
he made, exiept that the four superposed 8's would 
have In bo retained and the six additional 5's omitted 
The ‘Idaho’ and "Mississippi" lould be similarly 
Irealtd Under this arrangement tho armament of 
the two classes would now he “Connecticut’ eight 12 
hull and eighteen C-lmh with a broadside fire of alx 
12 s and ulno R'a “Georgia" six 12 tut It, four 8 Inch, 
and twelve 5-Inch with a bmadsldu fire of five 12 s, 
four K's, and six 6 s Then our two ' Idaho*, four 
'Georgia*,’’ six “Conneotliuts" two ’Mlchlgana" and 
two "Delawares' would mount 124 12ln«h guns In 
stead of 84 ss ot present, and would prartbally lie a 
dreadnought fleet The hcinetll* from these changes 
are os follows 

1 A homogeneous broadside giving greater ion 
centratlon of fire at battle ranges 

2 A simpler system or spotting and flri lonlml, 
with ouly one range to get and only ono caliber of 
gun (excepting th« four ‘Goorglai") In the main bat 
tery 

J A greater effldoniy of ordnance resulting from 
more uniformity In ammunition and consequent speed 
In handling 

4 A better organisation for and thu qulikor dellv 
ery of shell 

5 An opportunity offered to hold formnr 7 lm.lt gun 
crews In r verve for turret crews 

8 The x Inilnatlon of unwieldy and Innccursb mid 
die batteries with largo crews necessary to their serv 
Ire In exposed iwsltlons 

7 A smaller number of mon In action at the same 
time and behind heavier armor (L e, turrets only) at 
battle ranges 

8 An Increaae In the effielency of toriwdo defense 
by a gun more practicable In every way than the old 
caliber, which was Ineffective at 3 ino yards and re 
qulred the same number of men lo handle It 

t The lightening of the armor belt and bringing 
li higher out of the water, where It belongs 

10 The placing of the entire main battery behind 
turret armor 

Now aa to the cost For one battleship of tbo "Con 
nectlcut" class to be Improved as shown above, the ex 
penae would consist chiefly of the price of four 12 Ini h 
and eighteen 3-lnch rifles, and the remodeling of the 
8-lnch turret! and handling rooms The 5-lnch guns 
could occupy positions behind the old 7 Inch barbettes, 
on the gun deck the 7 Inch caaoments (slightly en¬ 
larged) on the main deck and new mounts for the 
superstructure I do not believe that the structural 
part of tbs ship would need strengthening in any way 
Moreover, all these discarded eights, sevens, sixes, and 
threes could bo mounted on smaller cruisers, where 
they could do the work required of them, and thus 
money on new construction could be saved 

I think that you will agree with me In saying that 
with those Improvements madi our pre-dreadnought 
type will not only possess far greater efllMrnry than 
they do now, but also that they will bn able lo stand 


In the first line of battle with future dreadnoughts 
The real question Is tble In this greater efficiency 
worth Ita oostT In vlow of the slight difference In 
the eoet of maintaining In commlsBluii a “Connectl 
cut" and a "Delaware,” T think It Is and tin. Scitv- 
tifio Amebic ah can do a lot toward making these 
paper changes realities. llvsnin M Kin wan 

Brooklyn, N T 

|In publishing this Interesting study or a rnuih 
mooted question, we would point out that It seems to 
be the unanimous opinion of naval men In all navies 
that the re-armlng of tbi older ships does not |«y, 
that all appropriations for (onstructlon should be put 
Into new ships. Such changes as are suggested above 
would Involve enormously costly structural work on 
the hulls There Is no room for 12 lm.b guns In the 
8 Imh turrits —Kn ] 


The publishers of the He ifntini Ampkiian have 
leaned a new catalogue of the Bcikntiek Au rain a 
Bpwjcmkht In which 20,000 articles are listed Many 
of these articles have beeu translated from foreign 
publications which are ordinarily lnacremlbls to Eng¬ 
lish-speaking readers Many of them also are papers 
read before the learned scientific societies of the world 
and accessible only In a few large pnbllt libraries 
The articles are all carefully Indexed so that the heat 
Information on any particular scientific subject may 
be found In a few minutes. The catalogue will be 
Bent gratuitously to all who apply for It 


The t arreat Supplement. j 

The current Him tyttrsT, No 1781 contains some 
remarkable pictures of tbu Seven Wonders of the 
World, together with a good artlele on them "The 
Practical Utllliatlon of Inrunt Parasites" is the title 
cf an artlile which will Interest the farmer Another 
luBtallment of tho Munrne and Hall paper on "Com¬ 
bustion und Explosion, a Primer on Exploelvos (or 
Coal Miners’ Is published Home new uses of paper 
are described Mr D A Arthur contributed an article 
on Chlneso calendars Since the Chinese have Just 
I blebrated their new year, this article comes out with 
particular timeliness H A Humphrey’s paper on an 
Internal-roiubuatlon pump la concluded Imonardo da 
Vlmi, perhaps the only truly all-around genius of the 
world, Is the suhjeit of an excellent article by Edward 
P Buffet The Wright Injunction la summarised and 
Illustrated 


Cornel* Du to ltelnrw This Year. 

In addition lo Halleys, two other comets are due 
lo pass through perihelion this year The first Is 
known ss Tein|icl ■ second periodical comet, discovered 
In 1873 July 3rd at Milan Its period Is about &K 
years, and It was re-observed In 1878, 1894, 1899, and 
1904, making Its jierlhellon passage, on tho last occa¬ 
sion, In November. It should therefore return this 
icmilng spring D'Arrest's (ouiut, discovered In 1851, 
la the second object, and Is due to return during the 
summer of this year Its period is about 614 years 
and It was re-obaerved at lls return In 1857, 1870, 1877, 
1890 and 1877 but It escaped observation, being un 
favorably pirn ed, In 1903 

Mr T.ynn, who gives thnsu iiartlculars In No 418 of 
tho Observatory also recalls soma of the blstorlu oc- 
curnmes which bavo coincided with the returns of 
Halley s comet 


The arlenliae tsirlo. Fourth Mwsdts Bosh. 

Tho rtaders o' the miwnru An f tic an have hardly 
forgotten the Hi It trim Ammuc ah h Prise Competition 
for the beat simple explanation of tho Fourth Dlnn-u 
a Ion The prlxe of $500 was awarded to Lieut-Col 
Graham Dinby Fitch, C B A Ills essay wns published 
lu the Hi ivhtieii Am tun an for July 4lh, 1909 and 
three others whlih were aeiorded honorable mention 
ly tho Judges followed In successive Issuus 

It seemed tu the Judges that of the 245 essays sub¬ 
mitted, a certain number showed more than passing 
merit Inasmuch as thu popular literature on the tub- 
Joct Is by no means extensive, the publishers derided 
to Intrust to Prof Henry P Manning of Brown Uni¬ 
versity, one of the Judges the task of wlcitlng some 
of the best contributions This Prof Manning haa 
dono These eseays together with the essays which 
were awarded tho prlxe and honorable mention, are 
now published In n hook which has just been luued 
by Muon * Co publishers of the B< iriTiru Ami sic ah 
An elsborulc Introduction Is provided by Prof Man 
ring, In which he critically and yet simply dim usees 
fourth-dimensional geometry and gives an exeellont 
bibliography on the subject The book sells for $1 50 
and can b“ ordered ibrough any newsdoaler or book¬ 
seller 

Thu deepest coal seams mtnsd Id America llo above 
a depth of 2 300 feet some of the coal mines In Eng¬ 
land are developing seams St a depth of 7 600 foot 
while coal mining Is Tarried on m a depth of about 
4,000 feel In Belgium, 
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The Heine near the mint. 


Tha Inundation of Paris made many of tlio streets should have stood In a lake for days and days without GennevHllers. Its community of 10,000 persona was 

cf that metropolis an navigable as the canals of Venice suffering Injury Many of the historic buildings of driven out by ten feel of water 

The highest point reached fay the water was 31 feet Paris were flooded, but fortunately the art treasures Paris may now be considered safe from water, but 
4 Inches above the normal at the Punt Hoyal Not seem all to have been preserved with little nr no the danger from sickness still prevails The stench 

since the historic flood of Ifiir. has Paris been visited Injury When the saturated ground dries out and con- of the stagnant water and of the drowned animals 

b) such an Inundation On January 29th the watera tracts, It may be that some of the buildings will nettle will undoubtedly continue for days. The Purls health 
began to fall, and the city for the first time began to aud possibly collapse The Louvre, although flooded, authorities will find difficulty In coping with that 

feel sale Even as It was, the Heine was swollen to was still able to serve Its function of bousing Its price- situation 

thirty times Its ordinary volume and the current raced less paintings and Its statues The great shops could The actual cauoe of the flood has not been fatly 

to the oca twenty tlmea faster than usuul The banka not be opened on account of tbH water The famoua revealed Some explain It geologically by arguing that 

have been overflowed for from halt a lulls to u mtlcc '1 heatre Franrals still gave Its performanc e», but it the baaln of tho Heine had become saturated during a 

on either side That vast and wonderful sewer system used candles os it did back In the days of MoUGre mild winter, characterised by heavy rains and little 

which flgurns so dramatically in Victor Hugo's ' I<es It was but natural that the Chamber of Deputies evaporation It will be safer before accepting this 

Miserable* and which baa been dwelt upon time and should have continued Its sessions An exhibition of theory to await the Investigation of the municipal 

time again m every guide book of Paris, and thot fright on the iiart of the legislators would undoubtedly engineers. Only when the floods have subsided and a 

Intricate system of subways which handles the vast have heightened the public terror As tl was, the careful examination can bo made, will the full measure 

tiaffle of Paris, have both played their part In this members were ferried across the square to the chain- of the disaster be ascertained The accounts of burst- 

c atastroplio They served os conduits for the flood her The old Latin Quarter and the Champ de Mara, Ing sewers and Bubwa>s and caving streets point 

Huge os they are, they were unable to cu|io with tho the Rue Huyale, the Boulevard Hausamann. the Place Indubitably to tho necessity of reconstructing much of 

turbulent waters Pavements were pressed upward, do la Concorde, the Champs Elyseds were swamped the famed Parisian sower and subway systems. It 

and the water bubbled up Into thu streets Apprehen Naturally the subways sulfered heavily Only the will probably bo months bofore Paris will conduct 

slon wo* felt for the safely of I ho monuments of tho Osre du Nord seems to have escaped. The station of bualneaa as It did before the flood 

TYenoh capital, an apprehension which Is not yet 8L Laxaro seems to have suffered moot severely As Tha engineering aspects of the flood have been sttf- 

Ktlllod It seemed almost certain that their roundv It was. the suburban traffic was entirely cut off, so that flrlently discussed In our editorial of February 6th. 

tloai would be sapped II aimaks well for (ho work of tho sparing of the Care du Nord served simply to For that reason (he results of this Parisian Inundation 

Krauh engineers that none of the twenty four bridges give the frightened populace a place of questionable sued nut here be dwelt upon again It Is clear that 

that span the Heine waa carried away, aad that It was refuge Fortunately the watera rose so gradually that either tho channel of the Seine must he widened by 

found necessary to close but eight of them On the the Inhabitants of the sewers (the theme of many a dredging, by the removal of river piers, or by the 

ether hand, these bridges undoubtedly helped to dam thrilling French short story) and of the basements Inordinately expensive construction of tn srtlftoloJ 

the waters and to aid In the cllys Inundation It and sub-cellars of Paris were able to escape. Suburban waterway around tbe city, a waterway which will 

apeak* well for the architects and masons of tho towns lying somewhat lower than the city have euf- serve the purpose of diverting tho surplus of tho Seine 

middle Age* that the famous Cathedral of Notre Dome ft red The breaking of t dyke completely Inundated la time of flood and of discharging It below the city. 
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Tift total araa of the po«t bags and moon of Ger¬ 
man? la am than 3,000 aanan mUso, of which about 
two- fifth* an situated In Hanover and Schleswlg-Hol- 


ot an attempt at reclamation, which la helm carried 
on with gnat skill and energy, though unfortunately 
with a degree of secrecy which makea It difficult to 
aaoertajn the exact facta, although the undertaking la 
of lift gnafeat and moat general Importance It la 
1 nitaflrtafral not only to reclaim the moora for culti¬ 
vation add- aottlement, but alao to make them the 
aoan< of energy which 
will supply electric cur- 
rest-isrEikt and power 
to t MHB »OI)Wllng region 
wtU*WipjHtia of thirty 
mils*. SMkrlc light, thus 
oWaJood, U already sup¬ 
plied to Smden. V 


on an Island In tha hog at the Intersection of two 
main road*. From this point wires, supported by 
poles, radiate In all directions, supplying light and 
power to the whole country for many miles around 
1 canal la bordered by several raws of poles 
and wires, one for the telephone, another for the post- 
digging and agricultural machinery, a third for the 
htgb-tenalon alternating-current loug-dletsnce service 
Current was to bo eupplled to the surrounding cities 
In November of this year The station la equipped 
with two steam turbines of 1,800 horse power each 
The great plows used for the excavation of the tanals 
have long been driven by electricity The peat dug 
each day la compressed by electrlo proasea Into 4,000 
blocks, which when dry arc used as fuel in the contra] 


r use fa various lndua- 
lea. Tha district to be 
d lies between the 
1 canal on the 
north and the Nordgeorgs- 
fnbn cabal on the south, 
between which a connect¬ 
ing canal will be ran 
at meted. Short cmnala will 
connect the system with 
the canals of the older 
moor eolonleu to the west¬ 
ward. In all, 38 mllea of 
new canals will be re¬ 
quired Their construc¬ 
tion will necessitate the 


aorsa of moor, from which 
It la estimated that noarly 
350 million cublo foet of 
pest will bo obtained If 
thli work were done by 
the old Dutch molhod, the 
canala would not be fln- 



whan dried will furnish 11/3 million tons of fuel peat. 
This amount of fuel alone would supply the central 
station, producing live million kilowatt hours of en 
ergy for aixty-alx years On each side or each canal, 
a strip 186 feet wldo Is to ho clean'd of peak for culti¬ 
vation and settlement The peat thus obtained, added 
to that obtained from the canals, would enable the ca¬ 
pacity of the station for the duration of its charter to 
be tripled 

An Idea of the cost of the elcclrlr light and power 
thus furnished may bo gained from the contract re 
cently concluded with the town of Baut, In whlth the 
price of lighting current Is flxod at about 10 icnts 
and that of power current at 6 cento, per kilowatt 
hour At these rates a 16-candle carbon Incandescent 
lamp or a 40-candle metal 
filament lamp would cost 
about t,j cent per hour 
and nn arc lamp from i 
lo 8% cents |H>r hour ac¬ 
cording to Its tandle 
power Thus the Frtodc 
burg bogs are to be util¬ 
ised as a field for coloni¬ 
sation, as a sourcu or light 
for the surrounding conn 
try within a radius of 30 
mllea, and as a cheap and 
reliable Bouire of power 
for all tho cities and farms 
of East Friesland. Al¬ 
though all the hopes which 
have been built on the en 
lorprlso may not be ful 
filled. It In already certain 
that the reclamation and 
cultivation ot bog land 
has entered upon a new 
and promising stage of de¬ 
velopment In consequence 
of Itala application of elec¬ 
tricity It must be admit 
ti-»l however, that on tho 
Frledcburg moor tho con 
dltlons for reclamation 
arc especially favorable 
Tho Innd Is In general 
level, and It has already 


the great Pnris Hood. 


and smoothed by banting 
The roods through the 
moor are already bordered 


lahed In several decodes, during which period the price 
or peat, already very low In this district, would con- 
tlnua to decline Both of these difficulties wore 
avoided simultaneously by the adoption of electrical 
methods, by which the work of excavation is carried 
on very rapidly and supplies its own fuel In the cen¬ 
ter of tho moor Is a boiler plant, which consumes peat 
exclusively The problem of course, will be still more 
simplified when s method of producing electricity di¬ 
rectly from heat Is developed 

The first settlers established on the Frledcburg moor 
will carry on what is known os surface cultivation, 
and will at the same time gather pest, which they will 
sell to the electrical company, the charter of whloh 
runs for sevunty five years. As the high moor Is thus 
cut down the method of cultivation will be gradually 
changed to that which la employed In the low-lying 
moors of Holland 

All of the energy Is supplied from the central power 
station of the Slemens-Schuckert Company, situated 


station In the gss gr ncralora 40,000 cubic feet of fuel 
gas and 30 pounds of ammonium Hulphato aro obtained 
from 100 pounds of peal. The minbustlon of this 
quantity of fuel go* gom rates 273 horse po«<r houre 
of energy, wbllo tho sale of the ammonia compounds 
pays a good Interest on the capital Invested Con 
tracts for supplying light and power lo most of tbe 
surround in* towns nnd cities havo already boon 
signed. The duration of tbe contract In mosL cases Is 
forty years, while the 1 barter of the Siemens Brhuck 
ert Comt>any sill remain In force seventy five years 
The area assigned for cultivation and settlement com 

prises about 17 000 acres The digging of ttau canal 

requires the pent to l>o removed from a strip about 

ICO feet wldu, so that the construction of the 18 miles 
of canal will Involve the stripping of OiiO seres The 
average depth of the peat Is 11% feet Deducting tbe 
superficial atralum of 10 Inches, which Is rauipara 
tlvely worthless, the digging or all the (finals will 
produce about 247 million ruble teut of peat, which 


with rankly-growing gross 



Commander Robert E Pesry has been made a roar 
admiral of tbe highest grade and with maximum pay, 
so far as tho Bennie ian accomplish such recognition 
of his services The bill recently Introduced by Sen¬ 
ator Halo was favorably reported from tho Committee 
on Naval Affairs and promptly passed without dla- 
< usslon 

The bill authorises tho President to appoint Com 
mender Peary a rear admiral with an extra number 

and places him on tbe retired list An amendment 

was adopted giving him the pay of a rear admiral of 

the first grade 

The top noti h pay of a rear admiral Is $8,000 a year 

and that of the same ofllwr on the retired list throe- 

fourths of HIh ncilvi compensation Thus Admiral 
Peary will rucclvo $8,000 a year for the remainder of 
his life. 



not eixiT ran noon. 
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Industrial Chimneys and Water Towers of Concrete Blocks 

BY H. PRIME KILFhtR . * 


till nl mu rill I III r.iplil mitliili uf fwloiy < hlmneys 

liwiitj dlflfmiit HyKloniH In wlil<h armored inmrnln 
is 1 miilnyiil luit tiny all have aoinu |irlinary form ol 
scaffolding <n their doslgnH Thin la the underlying 
n mum why thorn ihlmmye cannot hi . unatructcd ninre 
(>| nnunilrally uml rapidly The method nr t nnutruotlng 
. ilium.v* I.f 1. imiiI.Ic inrilili d I mu rill blocks la the 
tn\, ill lull nr V Dilmah h 11 engineer null nieliltect of 
I 1 iihhi Ik Ik Iglimi II Ih I nul mill il In l.ei.11 Momiojir 
■ 1 KIN 11 No nr IIiiiiniIh who furnish. d I In) datfi and 
pliiitiiMraplm Tor lln iirremt nrll.li The system In 
iiulnhlo for ha Hinipllilly IN b.cuilv or form It* cion 
mny in iiikI, anil IN ndnpiublHiy in rapid loUHtruitlon 
The ihlinniya nn llki nil otlii m In thnt tint are 
1 miipiMed of thru | ih 11 h Hie rniindallon Hie hnee and 
I he shaft Tie shale Ih Toraud of relnfuri eil • mu rate 
of a ape. Ini di Hlgn The 
form or I he him kn Ih Hhown 
In tlin accompanying dla 
gram Thu numbi r of 
bloikK In each course al 
ways reuiuliiH the name, jit 
there Ih a taper In Ilia 
thlnmny They an plaud 
In regular horizontal 
courting lo the required 
height and upon tho top la 
placed a npe<lnl rapping 
blwk or either itmireli 
taat Iran ur luL Mlotie 
Thu bulldi m work on 
a rough plat form and rrom 
(he Interior or the Htriu 
lure and each liloek Ih r< 
eolvid liy them ready rnr 
Its particular poattlon 
Two men are uaunlly ora 
ployml above In laying tho 
blocka. and two below lo 
hohrt. them to the platform 
The blocks In each sue 
ceodtng course BTe pin. ed 

In the oppoalte dlrmlton, 
that la to gay. all llte even 
courses alii Imvi tin earn, 
dim lion and all tho odd 
I'ouraia will tako tho re 
verge of Ihla In thin man 
ner, tho joining of the 
him ka of ono course 
where they do not incut 
perfwtlv will bo covered 
by Llio hlockn In the tourso 
above An Hhown In thi 
diagram ua<h blwk ban 
at one of llg . xtrunl 
ties, a ‘ hook' similar to 
the shape of the Mlir 
T T " This "hook” foniw 11 
hollow Kiian whlih px 
lends the full length or 
tho rhlmnoy and of course 
there will bo Juat as many 
of tliuse hollow spacos aa 
thin are eldus to the 
chlmnev Through Hu hi 
vertical hollow spa.ea nr. 
plated vertl.al Iron lode 
B, varying In diameter nr 
cording to tho height of 
tho strurture At eai h 
counie these rode are tied 

or bound to the courses by t'-shaped flat Iron yokes 
f! Them. In turn, are wired to a small Iron rod 
P which Is plated between the courses horizontally 
Bnd In a groov. made for It In the top of the blocks 
The placing or tho \. rtl.n! rods In the openings 
and not In the substance of the abaft proper forms 
an Important advnntag. of this system The rain 
forccmsnt Is thus kept st n low tcmprratme, and Is 
not subject to tho InJurlmiH effects which would arise 
from unequal expansion If tin Hleel was In the cen¬ 
ter of the maim Kerro. open t. Is Indestructible by 
fire an long ns the temp, itimr. of el.-c-omimsttlon of 
.Oil. rete Ih nut remind bill II muxL hi rc incinlicrcd 
III.I all hough Ihe icmIH. i.iiIh of 1 xpaiiHlmi of i.inenl 
pro th< same, the co-cflkleiilH of . ondudlbllltv are 


very different, and fracture Is likely to arise If, from 
this cause, tho temperature of the Iron exceeds that of 
the concrete Consideration of this condition Is espe 
dally Important In the cam of a structure which is 
heated on one side, only, such as a chimney 
A clever Idea In connection with the design of the 
blocks la that there Is need for only three, or at the 
»t, four hIuw of hlocks (or tho average chimney of 




each succeeding oourto hat a d 

taper of the 

chimney is obtained. As the longest blocks On some 
three feet In length and the distance across tho seal- 
clrcular opening about six to eight Inches, It Is posa¬ 
ble to nuke s considerable taper In this manner For 
a taper of 1*4 to 2 per cent, the alxo-gf U 
Is changed every forty or fifty feet 
of course, be laid with absolutely no ft 
one stse, only, of blocks Is used 
been constructed on this plan, but tMtr SO 
la not so graceful as those having a atlMll fair. 

The concrete blocka are usually madf»*t the chim¬ 
ney site, although they can of courts b^ molted at a 
concrete block factory, and thla may bsAconoadeal la 
case there are several chimneys ondef e 
in the same district The proportions f^r tba a 
mixture vary somewhat, but the ueual 'mixture con¬ 
sists of about fire parts gravel, three of sand, hud two 
of cement Dust of stone Is used sometimes, and has 
given very good results. From an architectural point 
view, the chimneys constructed with this Systran 
present a pleasing appearance Being thinner than 
brick chimneys, they rise more gracefully from their 
liases, and yet tho strength and stability which they 
actually posseaa la at once 
suggested to the eye by 
the appearance «t strength 
which Is prcsAMed by the 
protruding rounded anglse. 

A number of chimneys 
and water towers have 
buen built in Europe after 
this system, and the two 
photographs presented in 
connection with this art! 
rle show a water tower, 
and a combined water 
lower and chimney The 
water tower which Is lo¬ 
cated In Ucele, a suburb 
of Drawn,N Belgium, will 
be lined In connw lira with 
(he IH 10 exposition to be 
held In that city The 
tower and tank have a 
height of 145 rets and the 
latter has a capacity of 
2N0,0n0 gallons The struc¬ 
ture le circular and la 
built cntlnly or concrete 
blocks and without mold 
Ing of any kind excepting 
that need tn the building 
of Hip roncreto reinforcing 
struts surrounding the 
base of the tank proper 
The Inside of the tank Is 
built up In practically alx 
stories connected by a 
winding stairway These 
different doors are divided 
Into rooms which will all 
lie ouupled by engineer*, 
foremtn and other work 
men during the exposition 
The stairways are placed 
along the outer walls and 
the wBler remains In the 
center Inclosed by a con 
crete rovering of square 
cross section 


Oil 


ColS trill get 
Aflbct. 

It Is often dlOrult to 


IIDOTTUAL OlUffITI AgO VATU TOWXBI Of 00IQUTI BLOCKS. 


150 feet high and with a taper of one to three per 
cent This Is made possible by the following arrange¬ 
ment The molds by which the blocks sre made con 
slst of but three cast-iron plates, held together by 
wooden stop blocks, and three ordinary iron clamps 
Different sixes of blocks can be made therefore, by 
simply changing the relative position* of the pistes 
nod the wooden stop blocks. After the blocks dre 
molded, they are placed In the following manner 
Take, for instanco, tbs drat row, at the base Hera, 
naturally Ihe blocks are of the largest else, and the 
arm of the block the longest. The arms of the blocks 
In this inurac are placed just to the edge of the hooks 
of tho blmks and In the 
placed just u little farther Into tho books, and thus 


oiled In cold weather, as 
the oil freeses In the oil 
holes and the cups, and the 
oil upon the ways, of the 
lathe and planer becomes stiff, causing tbs machines 
to work hard A good oil for winter Use Is made by 
mixing graphite with cylinder oil until In a thick or 
I*sty consistency, and then adding kerosene until it 
Hows freely This oil will not become stiff at 14 
degrees below aero, and is valuable to tl 
machinery outside or In cold shops —Power 


In his presidential address to the Amertogp Street 
and mterurban Railway Association, Hr Shaw, at 
Denver, said that In round number* there are 1,380 
street and Interurban railway companies In America, 
with a total of 35 000 miles of single-track ad 76,000 
pasMBgcr care. The passenger carried ann 
10,000,000, and the grow Iscom* 144,000,00*. 
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ever the null electric discharge this will 

Rive u commonly made, wlU answer the pgrpoge. 

In building both klndi of thuu Interesting me 
rhlnci It Is tho prmclko to varnish the revolving glean 
circles with white shellac dissolved In ahnhol In tliu 
higher grade machines the boat quality of shellac and 
grain alcohol are used for this varnish bufVor the toy 
variety wood alcohol and the cheapest grades or shellac 
are used Rome years ago the writer wan building 


Bach coat la allowed in Ixx-nino modi ralely hard lie- 
fore applying the mxL A Tier tho last coat is ap¬ 
plied, and lias stood about llfueu minutes mark the 
locations where tliu motor** nri to go (tiny should bo 
evenly spaced), and after applying Horn* varnish to the 
under side of tbe Be* tor, prose It down Into the soft 
varnish until a slight ring swcIIh up aiuiind th< innrgln 
of tho sector After tlio varnish Is bnrd 1111 * vanillin 
lion will show the set tor dovetailed Into Ihe vainlsli 


The detector described here is one that can easily 
taka the name * Improved,’ being a radical departure 
from the coarsely-adjusted detectors generally used 
If preparly constructed and connorted, It will easily 
pick up wireless messages sent from very distant 
points. Tbe comixraent parts are shown In Fig 1 
The bane of tho Instrument Is fasltlonod from hard 
rubber, 3 g 2 x ft Inches, ft Inch boles are bored In 
It one Inch from either end A support for the t ryslal 
cup la made from annealed brass, 4 inches In length 
ft Inch In width, and 3/18 inch In thickness It Is 
bent to an L ahapo, as esn be anon In Fig 2 
The rryntal cup la turned from brass red ft Inch In 
diameter It Is threaded, as soon In Figs I and 2, to 
nt a thumb nut The crystal Is fastened In tho 1 up by 
means of lead This Insures a good vontact Thu ad 



T '13 1 

■BOTIOBAL VIIW OF THI AMIMBL1D DITIOTOR 

Justing mechanism ran Uo made to mnvu a steel lmlr 
spiral, the point of whltb mskis *uuta<t on the Million 
10 the thousandth part of an Inch The phosphoi 
bronze strip upon which the spiral contact Is fosloncd 
In 3 lmhes In length, ft Inch In width, of No 28 B AH 
gage aliiot It Is bolted to a tube of brass which In 
(urn la fastened by means of a murliluu strew to tho 
base This strew turves also hh a binding poet The 
brass post supporting tbo adjusting screw Is of 3/18 
Inch brasB of the same stock as the L-shaped post It 
Is 214 Inches In longth, % Inch In width, and 3/16 Inch 
In thickness. A ft-lm h holt Is bored ft Inch from 
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the limit was rcai lied. At this tlmo the Taeplcr Holt* 
niutliliies were giving with 28 im h < lrrles Hparks 
(using tbe l-cydcn jam) equal to the radius of the 
tlrtlus or Id Inches long Ihhlc as tho thumb and when 
discharging detonallng like the sound or a rltli 

Tbo Wlmsburst machines with an equally large ilr 
clo would not give spnrks over 4 Ini hes long, and about 
as thick as a knitting needle Finally, In building a 
lot of six machines It was found some wi re much bet 
ter (ban others Strenuous efforts wore raado to asccr 
tain whnL caused the Imrease In offlilemy but without 
dlmovcrlng anything differ*nt In thi construction of 
those that ahowtd the Improvement from the ollura 
In the next lot after this, however, all of tho mm Mich 
were callable or giving Hparks 6 lmhca long, although 
tho dlatniLer of the glass circles was but 14 Indies 
The thickness of thi spark had also Increased to Ihe 
slzo of a pipe stem and this wonderful Inc reSHu ot 
efficiency was attributed to some quality Inherent In 
tho glass of width tliu ilrcl<a wore made hut Inquiries 
made of tho mauufodurcre of tile glass failed to dis¬ 
close any different methods of making tho glasH than 
bad been followed for many years 

About this tlmo the writer In varnishing some dr 
clea lidd one of them up to the light and was struck 
by Its light green appearance and although giving It 
little attention at Ihe lime gained (bo Impression that 
this change In color might have something to do with 
the Increased efficiency still unaccounted for Hliorlly 
after this a new lot of machines were bnilt and every 
uno of them had reverted to Aral prim Iples so far as 
tho simrk was roucernetl It being short weak, and 
spindling In Ihe effort to And out whst had cuius<1 
llio reversion the writer called to mind that Just Is 
force varnishing the last tot a ntw brush lind been used 
In a new batch of varnish 

It Is customary In making the varnish to riissolvo 
the shellac gum In a glass Jar wllh a mouth Just lurgt 
enough to get the brush In conveniently and the brush 
Is left in the Jar between the construe tlon of the differ 
ent lots of machines It was found that the old brush 
had Imh n shedding its bristles, and to pre vc nt this It 
bad been hound around with some flue copper wire 
The action of the varnish had been to corrode the cote 
per and the salt had given th< varnish the falnl 
green color noth id some time before on the glass clr 
dee, although there had been nothing different In the 
color of the liody of varnish In the Jur apparent 

Tbe suspicion dawned on the mind of the write 1 that 
this had boon the cause or the Increase of efficiency 
nnri the lack of U iu (he Iasi lot of machines Another 
batch of varnish was nccordlngly made, and In It wan 
put about a quart* r of a pound of flue lucre copper 
wire A new brush wan procured and plaiud In the 
Jar and the varnish allowed to stand Jn a warm dark 
room about a week, when It had assumed a light green 
color, and was used lu mat the circles of a new mu 

This machine was found on trial to be* oven more 
cfllclont than the best of the others 

In cxporlinojjtlng with the newly disc ovored varnish 
It wsb found that If It was allowed to become a dark 
green the voltage of the machine wan Interfered with 
and while the spark would be thicker It would not 
Jump os far The best results were obtained when the 


A good glass mirror made with om a own hnnda Is 
a thing to be proud of Mirrors arc now seldom made 
hj the* Unroll and luciciir) piece* hh lice sun* of Hu 

used lusload Tin silver proce-ss Is not In the least 
dangerous to I ho workman The formula here given 
Is one that has been In use In several looking glass 
and art mirror factories In tbo city of London The 
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I hemlials nsed must be of nbaolulo purity (chemically 
pure) and all operations In preparing the gloss must 
be can led out with ears and scrupulous cleanliness 
Tbe surface to be* silvered must not bo pressed upon 
by tho Angers or thumbs they would leave an Indelible 
Impression 

Tbe And tiling to Ice done Is to make a small table 
out of a piece of slate aboul ft or ft Inch thick 10 or 
12 Inches wide ond IS Inches long These measure¬ 
ments are not binding, any plsce of slalc ulsml Lhu 
ubovc star will do A wooden trough must bo made* 
wllh grooves HI Hie top edgiM for tho slab slab to rest 
In There must be s Bunco of 2 Inchest between the 
slalt slab to the wuode 11 bottom as Indicated In Fig 1 
In this space Is n coll of pipe arranged as shown In 
Fig 2 The pipe Is of hIkiiiI ft Inch bore nnd through 

II gleam Js passed lo raise* the temperature of the 
slate slab to bImciiL I/O deg F In Tact just hot enough 
fur the hand to bear The BUmn tan lx supplied from 
un ordinary ten ketth placed near the depositing tablet 
with a rubber tube conneillng tbe cull to tbe s|ioul of 
the kittle Uniform hestlng of the slate slab Is esson 
tlal Tho mil can hi cuslly made of ft Imh Iron gas 
piping sirewed into U slinisd cunt Iron connectors, ns 
Hho'vn lu Fig i The* wish slab can be covered with 
black oilcloth and mad* perfectly b-vcel Tho following 
stuck solutions musl be mselo up nud carefully Altered 
through nbceoiIccnt rntton ready for use 

Slock Ho]ulJon A-Mliute nr silver 1 ounces ills 
tilled ualer It) ounce*s stumg water ammonia l/'t 
ounces This solution iiiusl be stirred will ond ul 
lowed to stand live* or six hours, Hull add 10 minus 
mure of dlslllb-cl wnb r nnd tiller 

Stock Solution II—ItiMlie 111 siill-e 4 ounce*., ellslllbil 
vc Hi nr 20 ounces 

stock Solution I’ nisi 111. <1 with. 10 ounces, piolo- 
chlorlde of tin r i grains 

Dean the glues plate in plnu-s wlilt eeiy tin* rouge 
and water taking *nrc 1 tin 1 no trac* of gr*ase whntso- 


one end to admlL tlio machine* screw that binds It to the 
brass cube Another hole la bored ft Inch from the 
ether end and tapped to At the adjusting screw The 
adjusting screw has a large knurled rubber handle for 
adjusting purposes, also a lock nut to be tightened 
when tbe detector is at Its most sensitive point 

This detector Is comparatively easy to construct and 
Is Inexpensive The one undesirable quality In alllcon 
detectors—their ability to get out of adjustment--la 
almost entirely eliminated In this detector, due to the 
use of the spiral Instead of the solid contact 

mnum thx btticixfct of vixomuR 

BUST BIO XAOHUrn. 

The Wlmahnnt static electric machine, as Is well 
known, consists of two glass 1 Irdes revolving on a com¬ 
pound axis In opopslto directions. As usually made, 
this machine Is Inferior to the Toepler-Holts type, al 
though somewhat cheaper to make, and superior In 
simplicity The tatter quality has been without doubt 
cat of the chief reasons why It Is In general use where 


rolor was h viry light green The reason for the In 
tressed efficiency was thought <0 la* duo to a dmrease 
of the resistance of the sheila* between the rectors on 
which thu equalizing brushes boar 
Tbla varnish waH tried on Toeplev-Holtz machines 
without their showing any marked Imrease perhaps 
duu to their being alnady inpablo of delivering sparks 
equal to tho radius of Ihe glass * Irrles 
The use of varnish made In this way will bn found 
by amateurs and others to add greatly to the (apablll 
lies of the 'Wlmshnrsl mu hlne, and besides the light 
green color on tbe glass adds to the beauty of the In 
stmment 

Many builders of Wlmshnrst machines as well as 
those experimentally Int lined Irnve (rouble In making 
the brass sectors Htlck to the shellac As tinfoil soon 
wears through from contact with tho equaliser brushes, 
thin sheet brass la used by many on tho better grades 
of machlmw to secure durability Brass sectors ran bo 
made to stick iiermancntly In the following manner 
In varnishing the <lreloa about three coats In gen 
erally applied with a large Aat camel’s hair brush 


iver (orai-s Into lontait wllh the glass or III* iloths or 
chamois leal In r uh* d for polishing Whinrhaned the 
plate must Ih* IIixhIiiI all ov* r with tin tin Holutlun 
Pour this soliilliwi on nml wish Mi* plate well with 
dlstllhd water lav ih* pint* «< 1 sld* up iqion the 
talih with fom ih bii wood w * ilg* h Hi 1 ail* corner 
1^1 Ih* hIhhk i.bL on (In widgis ho hh to nllow a 
slight adjustment IT ■•npiliid for leveling Thu mix 
tur* tor sllv* ring Ih mud* up hh follow h 

Distilled wal*r 20 ouikcb stoifc Holullon B 1 
draihm by memoir* Htock solution A t ounce by meas¬ 
ure The glam* plate lx Ing quit* level and still wit 
pour this mlxtiir* rarrfully nnd nlowlv niton the ten 
ter II will flow ivinly all over until It hi unis shout 
on.-eighth of nn Imh deep all over thn plat* Any 
Itntlemv to run to on* end must Ih r 11 Utt. 1 l bv tbo 
wedges The plate now being eomplct* Iv *ov*r*d with 
the silvering mixture must Is* lift In Its* If for about 
two hotn-H the hint being k* pi up during HiIh time 
and when It Is found lhal Ihe whole of tlx silver haH 
Ix-on deposited Ih* liquid must h« pound off bv tilting 
and allowed to run Into a stunewar* *rock uud saved 
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(or Dll' wasto silver it contain*. If it la desired to 
)m rvasn ihn thickness of the deposit of silver, tbe op¬ 
eration must be repeated as goon aa tbe silvering la 
complete, wash the plate well In a soft stream of run¬ 
ning water, stand It cornerwlse ly drain and dry 
When dry (ho following protective varnish must bo 
used as a coating to protert Ihc de|ioslled silver Bhel 
lac, % pound, wood alcohol, 6 pints As soon as this 
coaling lime drhd it must be palntid over again with 
the following pulnl lied lend % pound, whito lead, 
iHiiiiid, mixed with enough boiled oil and a small 
iliinniIt> of luriH Mini to uiaki a good covering with a 
Hlngli milling A small quanllly of gold slice must 
also In 11I1I1 il to lnsuri qubk drying and a tongh adher¬ 
ing i|iinllly Tin mirror Is now ready for framing 
If min 11 unrli Ims lo In done, it will be advisable to 
him r tin slHte all over with a pliae of felt, and keep 
tin r« IL wit during the operation fur two reasons 
First no plce.es of woollen fiber can settle upon tbe 
plate, and secondly, the heat from the slate slab is 
communicated to tin glass hotter than from a dry sur- 

Fnr II regain r workshop a very good size Is 4 by 7 
fi.r with a gnltir mt around the slab, so that the 
hponl sllvi ring liquid inn run from the tilted plate, 
around tin tuhlo anil he eollectcd by running through 
r boll at one . orncr In this case the liquid will be 
sure lo tome In rontm l with the felt Tills will prove 
of no c omiequi in ■ hi cause In time It will become sat¬ 
urated with Sliver, which will realise twenty times Its 
llrst 111st when sent tn the silver reflner, and not only 
liny for a new felt covering, but Increase the slxe of 
the pot ket Imok at tho same time Tbe quantity of 
nltralu of silver required to coat a square foot of glass 
with a moderate coaling of silver Is 18 grains An 
■ stlinato as to cost iun be made from this amount 

SELIlflTTK OILL WITH COITACT BT rSKtaHXX 

Tlu< usual method of making a selenium cell con 
slsls In pnaHlng tho electrodes against a piece of 
crystallised selenium, which decreases Its resistance to 
an electric current, when submitted lo the action of 
light Tho quality or selenium can be perfectly con 
tioiled, as It needs not come In contort with metal 
vhon fluid In which state It dissolves nearly all 
metals fl 0, Iho electrodes) This Is of Importance, 
because small quantities of other cloraonts sometimes 
have considerable Influence oil Its sensitiveness More 
ovc r a piece of selenium, that for some reason has lost 
Its efficiency, ran bo easily replaced by another piece, 
at low cost The most Important point, however. Is 
that the contraction or decreasu In volume (R to 8 
per cent), which la Inseparable from the process of 
cryatalllxatlon, has no Influence whatever upon tho 
contact with the electrodes, as thu ploou of selenium Is 



nonrmi oxu with oobtact it riunu, 

glron Its drflnlte form after tho contraction haa takes 
place Btrong currents of short duration do not lead 
to the destruction of the cell, aa there Is full scope for 
expansion 

Despite these Important facts, this method has not 
been hitherto used because very thin plates of solcn 
lum are neceesary as the action of light la limited to 
an extremely thin layer of tho exposed surface (cal¬ 
culated by Marc to be about 1/600,(100 Inch thick) 
Moreover, selenium Is rather fragile and being of high 
resistance heavy pressure must be used In order to 
realize good contact 

The author discovered that selenium, whqn molten 
I»etween n cold and a very hot glaaa plate, strongly ad 
bens to the latter, after the crystallisation. It Is 
thus iKWHlbli to cover a thin (1/260 Inch) flexible glsas 
plate with an exceedingly thin coating of selen 
lum (1/1 000 lo I /in (100 Inch) which baa a highly 
imUshcd surface thni gives very good contact with the 
clcclrodeo These consist of gilt stripes on a glass 
piste (Fig 1) Tli.ro ere from 2S0 lo 2,(100 electrodes 
on every Inch 

Cells constructed nfler this method are very reliable 
nnd show remarkable constancy They are of small 
s|ecIflc working surface The following Is a descrip¬ 
tion of a cell actually made 

'Working surface — by % Inch 

Resistance In tbe dark = 20,000 ohms. 


Resistance In ordinary daylight = 10,000 ohma. 
Resistance In strong light=8,000 ohma. 

Maximum Intensity of currents 0 0018 ampere. 

Fig 2 gives a diagram of the cell 
Fig 8 Is an end view of same 
Glass plates with a thin coating of metal (allTer) 
have before now been used as electrodes for substances 
sensitive to light This combination or at least the 
results attained are new 

■OKI sozunno iitunin. 

The Candle and the Funnel— Ant a person to ex 
tlngulsh a lighted candle, two feet distant from hla 
mouth, by blowing through a common tin funnel with 
hie llpe applied to the stem Almost Invariably, he will 
fall to accomplish the feat, although ho could easily 
have blown out the candle wlthour using the funnel 
Now put your own mouth to the etem of tbe funnel 
and blow out the candle If you have any skill In per 
forming tricks you can repeal this one many times 
without betraying Us secret to ths average spectator 
The secret Is this When you blow Into the small 
end nr a funnel, your breath follows the Inner snrfaco 
of the cone, and not only shuns tho axis, but produces 
eddies of such a character that there la actually a 
slight beck draft or Inward current at the center of 
tbe wide mouth of the funnel You, therefore, hold the 



K10HT ASH WIOIS WAT 07 1LOWIVO OUT A CAJTDLX. 

funnel so that same part of Its conical surface would, 
11 extended, strike the candle flame An Inexperienced 
person naturally directs the axis of tho funnel toward 
the candle and consequently falls to extinguish the 
flame If he stands quite near the candle and blows 
gently the flame will even be drawn toward the funnel 
by tho Inward current The whirling motion of the 
air may bo made vlslblo by using a glare fnnnel and 
filling It with tobacco smoke 
Paradoxes of Ebullition .—Everybody knows that 
water bolls at the temperature of 212 deg Fahr But 
If an uncorked bottle partly fllled with water Is set 
In a saucepan containing water In which a good deal 
of salt has been dissolved, and the pan is heated over a 
spirit lamp or others 1m, tho water In the bottle will 
begin to boll while the water outside still remains per¬ 
fectly quiet Yet tbe water outside must be at least as 
hot as tho water inside (212 deg Fahr ), for - the latter 
Is heated by the former Hence we nee that water 
which contains salt In solution does not boll at 212 deg 
Fahr The same effect Is produced by dissolving any 
other solldasnbstanro In the water 
Now, If the bottle la taken from the hot brine and 
corked, the water In the bottle stops boiling, bat It will 
boll again, even arter It haa cooled many degrees, If 
cold water Is poured on the upper part of the bottle, 
The explanation Is that the boiling point of water Is 
affected by pressure. It Is about 213 deg Fahr under 
the ordinary pressure of tbe atmosphere (exactly 212 
deg when the barometer stands at 80 Inches) bat If 
tbe pressure Is reduced, water bolls at a lower tern 
peralnre When the water bottle waa oorkod and 
taken from ihe fire, Its upper .part was fllled with 
steam at atmospheric pressure, which had expelled the 
air originally present, As the bottle cooled, this steam 
partly condensed and Its pressure wss diminished, but 
not sufficiently to permit tbe water to boll, because 
tbe water roolod also and Ita gradually diminishing 
temperature was always a little below the boiling 
point corresponding to tbe actual prereura But the 
application of the cold water caused a rapid conden¬ 
sation of steam and a sudden lowering of tbe presanre 
wlthont having much cooling effect on the Vatsr, which 
consequently began to boll. 

Distillation —The tarns apparatus may be employed 
to Illustrate the process of distillation The brine In 
the pan Is replaced by fresh water,« bole Is bored In 
tbe cork and a glass tnbe is fltted to the hole To 
tbe water In the bottle Is added one-tenth Its volume 
or alcohol, nr less. The bottle and pan are placed 
over the lamp, as before, and heated gently Before 
the wateT In the pan haa reached the boiling point the 
vapor of the more volatile alcohol (mixed with a Ut- 


tle water vapor) tsMea from the end of the glare tuba, 
where Its presence cap be detected by Ita odor or by 
the application of a lighted match, which will result 
In the production of a tall blue flame. The Jet should 
not be lighted until the mixture hac been heated long 
enough to expel ths air from the bottle, as tbe Ignition 
of a mixture of air and alcohol would produce a vio¬ 
lent explosion. For this reason the cork, though It 
should be airtight, should not be Inserted too tightly 
With this precaution an explosion win drive out ths 
cork, Instead of shattering the bottle. This experi¬ 
ment, and the others performed with this apparatus, 
should not be attempted by children or careless per 

Hero's Fountain .—If the Jet of Abate Ming from 
tbe tube li extinguished and the tube pMhed down 
until It dlpe Into the water, a fine liquid stream wM 



■osmo toik or Enow iooetaie. 

ho thrown high In the air by the pressure of the 
mixed vapors of alcohol and water In the upper pan 

a mm xmcTiTW mm. 

The filter here described was first made by tbo writer 
In 1878, and used originally for Altering gelatine emul¬ 
sions. As a water filter It la both simple and effective 
Procure an ordinary kerosene lamp chimney ttt over 
the ond of it two or three thicknesses of washed chesee 
cloth Press a tuft of absorbent cotton Into the small 
part of the neck for about three Inchos In depth. Insert 



HOKZ-KADB mm. 


the chimney, and place It In a bole cut in a wooden 
shelf aa a support. Pour the water In until the filter 
ls filled, when It will be observed that any organic mat¬ 
ter, chips of iron rust, etc., will bo retained by tho 
cotton The fine organic matter may penetrate the 
cotton for about one Inch, but no farther The result¬ 
ant filtered water will be bright, clean, and pure 

A paper dealing with "Research on Metallic Filament 
Lamp#," by Mr F H Reakee Lavender, waa recently 
presented at a meeting of the Birmingham Institution 
of Electrical Engineers. Ths research was undertaken 
In order to investigate the conditions of working aa 
regards voltage, and afllctency and percentage drop 
In candle-power, giving the moat economical life In the 
ceeo of metallic filament glow lamps, and to determine 
sa far aa possible the coat of Illumination with this 
sonroe of light The author stated that the uaeful life 
of a lamp, and the drop tn candle-power whloh It was 
advisable to allow for a given voltage, depended on the 
cost of current and tbe price of the lamp Hie cheaper 
the current the longer the life, and the greater tbe 
admissible drop. Taking tbe current at Bd. per nnlt 
m an average price, and the lamp ran at rated voltage, 
then It paid In the care of tbe tantalum claw of lamp 
to throw It away as soon as the candle-power had fallen 
to 8 per cent below Ita original value. This reealt ap¬ 
peared startling at first, considering ths large initial 
cost of the lamp However, by tha time that point 
wee reached the lamp bad been banting tar 1J00 
hour* at the best possible s4Beteocy, so that ths coat at 
the lamp per candle-power had become areS. 
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W.L ..ULL He haa waked h* way through the tangle 

... . . , _ _. which . purr hog *11 America. andhaa found me 


hole Kreally enlargr 
nnurd the left, red 
irtlona of the com 


ed nun h more to tho right with reoper 
to lh< compnrlHon line* than In tho uppe 
aiastrum This la aperlally nolleeabln a 
lino 4I>I)1 and hotter ntlll at <481 i 
measure of I lie amount of these shirt 
glvoM the rndlnl velot Uy of the star wit 
respect to tine earth The variable v< 
lo* tty In the line of Might of this at« 
shows It la not a single star but a lysten 
Measures made by tho writer on tho ala 
p Trlangull show the following raault 
wburo the radial velot Itlrs are given I 
mllcB per aerond relative to the sun Tb 


Veloelty In line of sight 
+ 11 mile a por aeeon 
+ St nillea porscinn 
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utmost rare If tin. Hpertrum of the ata 
Is good with many writ defined llnea, tb 
, radial velmlty it e toward or nwa 


alien In nddltlnn tin si 
util that ItH light even 
it Btteb enormouH velot 
itindretlH nr Ihoimnnda ( 
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Invratlgntlons or certain stare show tl 
I bat nt om Mini It may be moving towar 
our Bun ome In a few days or weeks th 
dim Mott of motion may be reversed rn 
It Is traveling away front the sun Tli 
star of ltaolf la unable to change IIh tin 
tloR, and another body nttisl he prt si it 
bo that variable velmltles In I hr line < 
tight as In p Trlangull denote that t« 
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(OoMshidMl from pan m ) 
■limn dli»taMMnt is mat of nfidwt 
matnltsde to make Uts stan appear sep¬ 
arately, and benoe we ban a compara¬ 
tively aew class of stars, those which ap¬ 
pear as slnsle even In the most powerful 












































































































































An average American knows 
many people. But he does not 
1 Mini “W* * tnow where they are. 
»£#*« 

He has a thousand friends and 
SS.SK acquaintances. Where are they at 
SImSS t ^ 1 ' 8 particular moment? He can 
( w8,sib be sure of someofthem—perhaps 
*■ ^ ^ a dozen. But he wants to locate 
* B48.0M one or more of the others. 

*" M«.4TI * 

jj* 48 * 1 * The Bell system enables him 
to reach them. 

MN.TW 

r If he finds his friend at home, 


Cities are larger than they useu 
to be. Men know and need to 
know more people. Yet the need 
of keeping in touch is as great as 
ever. Without Bell service there 
would be hopeless confusion 
The range of the telephone is 
not confined to one town or one 
community It is not satisfying 
simply to learn that a man is out 
of town; through the Long 
Distance Service of the Bell Sys¬ 
tem he may be reached wherever 
he is 

The Bell Service extends to all 


i his place of business, he communities It reaches the mill- 


talks with him at once. I f he learns 
that his friend is in some other 
town the Bell System will furnish 
the connection. 


ions of American people. One in 
twenty is a Bell subscriber. The 
other nineteen can be found, be¬ 
cause Bell service is universal 




The telephone dome more work for Int money than any 
other eervant of mankind. Thorn ie economy aw well at 
efficiency in one eyetem, one policy, universal eertnee. 
Every Bell Telephone ie the Center of thm Syetem. 

American Telephone and Telegraph Company 
And Associated Companies 


upon scxlety Thu nnin who did some 
highly spec lullzud ple<e of work w lilt ll 
Involved only n part of some Hpwlflc 
thing, or oven a part of a pari, may bo 
forced Into the dependent claea before ho 
reaches old age, and when he Joins that 
clan ho la muth more helpless than the 
man who has done many thli gg It 1 b 
probable that tho specialist, uHoiigh he 
labored fewer years, rendored society the 
moro valuable eervlre of the two, and 
that therefore he ban. morally at least, a 
clearer title to consideration But how¬ 
ever that may be, he la the Inevitable 
produi t of the whole plan of society and 
buelnoaa, and the obligation of the man 
who employe liliu and tho Interest of 
general Boclety In what Anally boromeH 
of him, are clear and unavoidable That 
thin < lam must be shown how to protect 
itself against the menace which It con 
stantly faces or that It must be helped 
outright after disaster or age come are 
compelling fai ts In Ibe sociology of tho 
times. 

There can bo no question that a system 
which teaches these j>oople how to pro¬ 
tect themselves against this mennee. Is 
more In harmony with the genius of our 
Institutions than a system which coerces 
thorn Into si lion or a Hjsleni ahlih Anal 
ly places the burden of their support aud 
• are upon general Boclety It does not 
follow that a system whlih works well In 
Uormuny would work well hero, or that 
a system which appeals to tho needs ol 
the people of Great Britain will answei 
here. There sro dlstlui t advantages In 
the German plan.—chiefly that It Is com 
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ruinme of hiring 
be entitled—and ei 
by contract not by the grace of hie rnn 
ployer—to certain protection for his fnni 
lly If he dice prematurely, and to certain 
protection for himself If In the \ h Issl- 
tudes of Industrial war he Is shelved and 
wholly or In part compelled to Join tho 
dependent claaa 

I Thm are eound reasons why corporr 
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THE OOMKIMIOKKK OF PATIHT*' AXXUAL HEMET 

T HE annual report ot the Commissioner of 
Pntonti Hon Edward B Moore, tor the fiscal 
yinr ending June will, 1808, ha* recently 
betn publlnhed and contain* nevurnl uaetul 
suggestions for llit Improvement of the office of valtio 
to Inventor) and patontece 
Referring to the work of tho office, ho say* 

Then- were received In Ihe lost tlecal year 62 800 
appllratlone for tm chan leal patent! 1 186 application! 
for designs, 102 appllcalloni for relHBUce 2 05*12 tavoatn 
7,509 application! for trade-marks, 1,001 applications 
for label* and 13 H application* for print* There were 
76 215 patent* granted tn<hiding nlneui* and designs 
and 4 547 trademark!, 778 label*, and 2It print* were 
registered The number of patent* that expired wa* 
22,779 The number ot allowed appllcallon* whlth 
wore by oparatlon of law forfeited for nonpayment of 
the final foea, wa* 6,763 

"The application* for patent* for Invention* have 
Increoaed over la*t year liy between 4,000 and 5,000 
oa*e* Tbe application* for trade-mark*, howevi r 
tfbow an tnereaae of only 42 Tbn nnmbcr of trade 
marka registered show* a decrease of 1,598. 

"The ‘act to amend and consolidate the a< ta respect 
Ing copyright*,' whlrb wa* approved March 4th, 1908, 
and which became effective July 1st, 1909, repealed the 
act approved June 18th, 1874, under aectlon 3 of whhh 
labels and print* have been registered In tbe Patent 
OIBre Consequently no certificates of registration of 
labela or prlnta have beep Issued since July 1st, 1909, 
except those evidencing registrations effected, op or be¬ 
fore June Stub. 1909 , 

“The money receipts from all sources wgpe 11,876,- 
919 97, and the expenditures 81,887,443.35, leaving a net 
hutpIus of receipts over expenditures of |88,478B2 
The grand total of receipts over expenditures for main¬ 
taining the bureau frem 1836 to date Is now 97,060,647. 
This vast sum represents tho earning* of tbe Patent 
Office, and the bureau ta therefore more than self-sup¬ 
porting" 

Owing to his success In securing additional appro¬ 
priation# from Congress In 1908, the salaries of tbe 
examining eovps were Increased on July tat ot that 
year, resulting In a noted derrease In the annual 
resignations Owing to the additional force ft* wss 
authorised to employ and the rcbentlpn of tbe skilled 
examiners, the work In nearly all (St tha examining 
divisions of the office Is practically current He alma 
to keep the work current In all branches ot the office, 
If possible, which is certainly n moat laudable puij 
pose, and one that should he carefully considered by 
Congress He says 

"The rapid Increase In tho number of applications 
filed and ihe constantly Increasing field ot search em¬ 
bracing as It doc* not only United 8tales and foreign 
patents, bnt also publication of every character, make 
it Imperative that additional force be provided each 
year to prevent accumulation of the work.” 

He has saked for one new principal examiner and 
twenty additional examlnert to further the work of 
i lassiflrntlon of patents. There are now 930,000 United 
States patents, approximately half of which hare 
been ret lose 1 fled Over 3,000,000 foreign patents and 
nearly 90,000 volumes of the scientific library remain 
u be classified 

The models formerly stored In the basement and 
on the first floor of the Patent Office building have 
been moved lo another fireproof warehouse a short 
distance sway 

Additional space for the storage of new volumes 
of foreign |mtents bv at least 150 linear feet per an 
num should be provided for In the office library An 


appropriation of 93JIOO for this purpose, which it Is 
thought will be sufficient for a period ot five yean, Is 
recommended 

The space available for the storage of printed elaasK 
fled copies of patents Is becoming crowded sod the 
accommodations In the nttorneys' and pnbllc search 
room are becoming Insufficient for the work done 
there One of the long hallways that has been set 
apart for this purpose Is In a congested condition and 
Is Inadequate for the purpose Some changes to afford 
temporary relief are suggested by remodeling tbe 
basement on three sides to conform to that of the 
Ninth Street front 

He believes that the time ha* arrived when meas¬ 
ures should be taken to secure the construction of a 
new larger building In which ample room will be 
afforded to properly and promptly transai-t tbe bust 
nees of the office He says particularly 

“It Is necessary that patents for new Inventions 
should be Issued with the utmost promptness after the 
application for patent has been filed for such inven 1 
lions form the basis of vast Industries, which Inure not 
merely to the profit of Ihe Inventor, but to the benefit 
of the manufacturer the laborer, the trader, the pro- 
feeslonal man, and Ihe consumer, and to the commer¬ 
cial Interests of the country In general Great Britain 
and Germany bavn oBth recognized the neceaalty or 
providing ample facilities for the work of their patent 
bureaus, and have each recently erected new buildings 
for their patent offices, which are In every way more 
commodious and better adapted for tbe business of a 
patent office than the building which now houses the 
United Slates Patent Office, although the patent bust 
ness of each of those countries Is small when com 
pared with that transacted In tho United States Patent 
Office 

He urge* that the new building bo located near 
the Congressional Library on a square north or that 
building as embodied In Senate bill No 7,954, Intro¬ 
duced by Senator Daniel, January 24tb 1898 The 
surplus to the credit of the Patent Office In the Treas¬ 
ury Department of 17,060,547 he thinks would go far 
Inward paying the expense of the building 

As to future desired legislation lie continues his 
recommendation In previous report* by advocating an 
amendment to the statute which has for its object the 
shortening the course or appoala from the primary 
examiner (In <-r parli rases) to the board of examiners 
lu chief and the Commissioner by combining the board 
of examiner* In chief with the Commlsalonnr of Pat 
ents and bl* first and second assistant* Into a single 
tribunal, any three of whom shall constitute a quorum, 
to which all appeals shall lie, whether from a primary 
examiner or from tho examiner In Interferences and 
from which appeals would lie to the Court of Appeals 
of the District of Columbia The elimination of one 
appeal, he ilatus, would materially shorten the time 
required for the ultimate disposal of appealed caaee 
and effect a considerable saving of expanse to appH- 
i ants W* believe there is much merit In this recom¬ 
mendation and trust It may receive favorable consid¬ 
eration by Congrees 

A farther additional provision recommended Is the 
amending of section 4 889 of tbe patent law by re¬ 
quiring to be filed with the drawing two photographic 
copies thereof with the application One of the photo- 
graphto roplee la to be kept In the file wrapper and the 
other ll to be filed In secret archives In charge of the 
ohlef draughtsmen while the drawing itself will be 
kept constantly In the office of tbe examiner and will 
be available at all time* for Inspection In tbslr re- 
spectlve division* He states there have been cases 
of fraud In withdrawing and substituting other draw 
logs fbr the orlglnsls end that some such plan la 
needed to detect poealble unauthorised changes 

We think 11 would be more practical for the Com¬ 
missioner to have the negatlvee made of the drawing 
at,the tltne-tbe application Is filed, and withhold the 
delivery of the filing receipt until the official photo¬ 
grapher bad certified the photograph as being an 
exact reproduction of the drawing 

The Commissioner advocates the formation of a 
"patent bar," and suggests before an Individual he 
permitted to practise before the Patent Office be will 
be required to pain an examination an to big moral, 
legal, and technical qualifications before a committee 
appointed by the Commissioner of Patents, composed 
of officials of the office and patent attorneys of wall- 
known standing In the profession, who shall conduct 
the examination under th* direction of the Commis¬ 
sioner The report of the committee la to be subject 
to his approval This suggestion appears to ns to be 
very appropriate 

In regard to th* amendment end Improvement of 
treatle* with other yxrantrie* concerning Industrial 
property. It la proper to say Commissioner Moore has 
been most successful In securing advantage* for Amer¬ 
ican inventors. He says on this subject 

"I am gratified to report that daring th* last year a 
treaty wa* negotiated with Germany, which confers 
great benefit! npon th* American inventor' The pat¬ 
ent laws of nearly all the foreign eonatrias contain a 
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clause providing tfcrtUaa ttvegfloB i* not '^ttal'— 
that Is, aaaafactnrsd or practised—t» aw* oouatry 
within a certain period, ranging from tiro to four 
year*, the patent duty he annulled. This treaty with 
Germany provides that the working of a patent la «M 
of th* contracting countries will have the same force 
and effect, so far as avoiding the revocation of tha 
patent la concerned, aa if It had been worked In tha 
country in which th* patent was granted This treaty 
has practically assured to American inventors the pro¬ 
tection of their righta In Germany daring the fall 
period for which the German patent is Issued, con 
1 1 agent only on tbs working of the invention In one 
of the two countries 

“It la understood that Sweden has modified its laws 
to extend similar protection to other countries which 
do not require the working of the Invention within a 
specified period, and negotiations are now pending 
with nearly all the European states for the promulga¬ 
tion of treaties of the same character In order to 
assist In the negotiations of these treaties, I have bean 
delegated by the Department of State, and with your 
Iterralsslon I shall visit the capitals of several foreign 
nation! to assist:, go far as within my power, In the 
negotiations of such treaties, which If concluded will 
greatly extend the protection of Inventors, manufactur¬ 
ers, and the Industrial Interests of thla country, a* well 
aa those of the nations with whom auch arrangements 
may be made” 

He states the next International Convention for the 
Protection of Industrial Property la to be held at 
Wuhtngton. D C, In May. 1911 About thla he la 
moat aangulne and enthusiastic He say* 

"Th* meeting of this convention la moat Important 
to the Interests of the American inventors and manu¬ 
facturers. The 21 nations which are adherents to this 
union will be represented by delegatee having full 
power to negotiate agreements In respect to the re¬ 
ciprocal protection of patents, designs, trade-mark*. 
And Industrial model!, which when ratified by their 
respective governments will have the force or treatise. 
The efforts of these convention* In the past have been 
trowned with success the agreements relating to the 
reciprocal protection of patent* and trade-marks bav 
log been ratified by all adherents, which comprise the 
lending < ommcrrial nations of tho world and the Con¬ 
gress of the United States bna In each instance amend¬ 
ed tbe patent laws or thla country to accord with the 
terms or the International agreements concluded at 
these conventions 

‘ Not only are the members of the union represented 
by delegates but all other civilised nations, not mem¬ 
ber* of the union, are Invited to send representatives 
In tbs Interest of furthering the reciprocal protection 
or Industrial property It la expected that at this com 
lng convention a strong effort will be made to har¬ 
monise the laws relating to patents and trade-marks 
throughout all countries In such a manner that ade¬ 
quate protection will be given to an Inventor, no mat 
ter of what country be may be a citlaen, without the 
necessity of obtaining expensive patents In each of 
the several countries in which bl* Invention may be 
used or sold It Is also proposed to perfect and extend 
the International registration of trade-marks and thus 
further the reciprocal protection of commercial indus¬ 
tries ” 


THE ALL-STEEL 0A* THE 0AH OT THE TCTtJEX 


F OR many years past the BcutvTinc AmksIcak 
has strongly advocated, on grounds ot public 
health and safety, tbe building of all-ateel 
cars for railroad service, and we are there¬ 
fore much gratified to learn that the Pennsylvania 
Railroad Company 1* adding to Its steel-car equipment 
at a rate which promises, before many yean, to ellml 
nste the present wooden car, and provide that great 
system with an all-steel passenger oar equipment It 
was on August 12th, 1906, that that railroad an¬ 
nounced that all future passenger equipment should be 
built of eteel and that the design would be ench aa to 
render It Indestructible either by collision or fire. In 
Planning the care and establishing those standard 
type* which are now befog copied in all th* new equip- 


which should provide the greatest possible strength, 
•od finish it with an Inside Unfog that should he ab- 


inconsiderable advantage that It would be a poor eon- 


been given, and there are now u 
aa. 10 dining care, II combination r —- 

ige care, 29 baggage can, IB postal egre, sM t 
any car, making a total of 324 steel oar*, fee 
lore, tbe Pullman Company has haen building for 
aUraad during th* past four yam adene aU-ataal 
r and sleeping can. About 600 of tbs*# win 
ly be placed In sanrles With Os present steal 
ment and some ISO car* to be ordered during 
meant year, tha PenngytvtnJa rattread wtn fo 
»rt whlla have fo atrrioe non *a ts* am »♦**> 
■gar can end about WO ■ 
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' ENOINIBIIMO. 

H A pAps* recently read by Mr Henry H*m before 
tt# American goelsty of Mechanical Engineers on the 
pth w loat la bolting, It wu shown that 90 par cent 
of the power transmlwrtoa loat waa dun to Journal 
frlotlocL Tbla may be materially reduced by aubatl 
tattoo of bon for plain bearing!, provided care be taken 
to anlt the alia of the ball! to the load. 

The Committee of the American Railway Hainten- 
aoemof-Way Aflaoclatioo In a recent bulletin takes up 
the lubject of rail apeoldcatlona For Bessemer rails 
of IB to 100 lbs. It recommends the following composi¬ 
tion Carbon, 0 4B to 0 65, manganese, 0 86 to 1 IB, 
phosphorus not to exceed 010, and sulphur not to 
exceed 0 076 The recommendations for open-hearth 
steel for the same weight of rail, carbon, 0 88 to 0 76, 
manganese, 0 76 to 100, phosphorus not to exceed 
0 04, and eulphur not to exceed 0 06 

As two latest German dreadnoughts are to be 
equipped with tnrblnee, and special Interest attaches 
to the fact that two rival types of turbine, the Pursons 
and lbe Curtis, will be tried out against each other 
The “llelmdal" will be propelled by triple screws op¬ 
erated by Curtis turbines, and the slater ship will be 
equipped with Parsons turbines of equal contract 
power 

A method of simultaneously excavating and lin¬ 
ing vertical shafts la contemplated In one of the con 
tracts for the Cataklll water supply In the shaft 
will be suspended a lining platform, from which the 
concrete forme will be erected and concrete laid The 
excavating will be carried on below, the material be¬ 
ing hoisted through a hole to the center of the plat 

We reosntly noted In these columns the rapid In 
crease In the weight of locomotives A similar growth 
la taking place In the cars, the Pennsylvania Rail¬ 
road Co having recently asked for tenders for 10,000 
coal cars of 70 tons capacity and an overload capacity 
of 10 per cent As the steel In tin. cars will weigh 

20 tons exclusive of the wheels, tho maximum weight 
of car and load may reach 100 tons 

Apropos of marine turbines we note that Messrs 
Parsons A Co, recognizing the advantages of twin- 
screw propulsion, as proved In the Curtis equipment 
of the scout ‘‘Salem," have developed a mndlfled Cur¬ 
tis partial admlaalon turbine whlih they are to Install 
In one of tho new 5 200-ton 26-knot British scouts. A 
sister ship will have Curtis turbines The Parsons 
turbines will weigh 340 Ions, snd guarantee full 
power on IS pounds of dry steam per horse-power per 
hour The Curtis turbine will weigh 260 tons and guar¬ 
antee 12 6 jHtunds of superheated steam 

That* are persistent reports that the Hamburg 
American Line to about to build two huge steamers 
which will rival tho White Star liners Olympic and 
Titanic, which are to be In service during 1011 The 
reported dimensions are Length, 860 feet, beam, 92 
feet, and depth 68 feet Reciprocating engine* of 
48,000 horse-power will drlvo the ships at a speed of 

21 knots 

A recent bulletin of the United States Geological 
Survey gives some statistics of producer-gas power 
plants In tbo United States which are very favorable 
There are over 600 plants In operation, aggregating 
.116,000 hone-power The government testing plant! 
at St Lonls and Norfolk show a fuel consumption of 
u low, under favorable conditions, ns 0 96 pound per 
electrical hone-power Comparative tests of 76 grades 
of bituminous coal under steam Italian and In pro- 
ducen show a ratio of 2 7 In favor of the Iattor 

One of the moet important bnnehea of the general 
scheme for the development of Japan to the extension 
of her nil reed development along predetermined lines 
which have been told oat with an eye to the develop¬ 
ment of the country considered as a unit A notable 
•went In this development wu the recent completion 
of the railway betwaen Hltoyosht and Kagoshima, 
which connected up the tost Unk In the trunk line 
running throughout the full length of the empire Tbo 
total length or the line to 1,760 mllei, snd the dls- 
tanoe from north to south of the Island can now be 
oovered In five days and nights. At the done of the 
flgcal year 1907-1906 4,468 mile* of Hate railways 
were opened to traffle and 466 miles of railway con¬ 
trolled by private Interests 

A pvtts&tof Installation of a windmill-electric 
plant has recently been completed at Worcester, Eng 
land, by J a Childs A Co, of London It consists or 
a 24-foot wind turbine carried upon a 76-foot towsr 
The generator to located at the foot of the tower, the 
battery and switchboard la one of the outbuildings 
at the hones. Overhead copper cables carry the cur¬ 
rent to the battery some 466 yards dlxtant Tbe gener¬ 
ator which runs at 400 to BOO revolattoaa per minute 
to driven by a 6-toeh belt from tho vertical shaft of 
the wind turbine. It has a toaxtonm output of 4 
kilowatts with a normal p res su re of 78 volts. The 
Bloat mas about 100 lights in tbe hones, sod s erves 
•too to drive a chat cutter, a rirafar tow, and a mote 
g—Y*"g machtoa' 
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ELECTRICAL. 

Aoompasy has been formed in London to Introduce 
end encourage the use of electricity In tbe poorer dis¬ 
tricts of the City The company agrees to wire snd 
supply any apartment of three rooms and over with 
tantalum lamps, charging live rente a week per lamp 
from April to Beptember and seven cents u week for 
the rest of the year The lamps however must bn re¬ 
newed by ths consumer 

A sew mounting for metallic fllament In lamps has 
been devised in Germany Tbe mounting provides 
fot the shrinkage of the fllament which is not always 
uniform, and for this reason esi h fllament Is sup¬ 
ported at Its lower end on a small spring whl<h Is 
covered with a paste of flatly powdered tungsten so 
as to prevent It from being consumed by the heat 
of the Incandescent filaments 

Ths use of the telephone for train dispatching Is 
slowly spreading The Gulf, Toxas A Western Rail¬ 
road Is equipping Its line with a telephone system for 
train dispatching betwm n Jncksboro and Benjamin 
Texas. The road connects the Chicago, Rock Island A 
Gulf snd the Wlrhlta Valley railroads When the tele¬ 
phone system on the Siwkane division of the Groat 
Northern Railway Is completed there will be 2100 
miles of this railroad operated by means of the tele- 
phono 

A hydro-eleotrlo plant In the Hnkono Mountains 
about 36 miles from Yokohama, tapan has recently 
been completed and Is particularly Interesting for the 
fnrt that mu< h of the apparatus used Is of Japanese 
make The Bhlbaura Electric Manufacturing Com¬ 
pany of Taklo has built llie flnO-kllowntt air-cooled, all 
Immersed transformers to be used at the sub-atntlon 
In Yokohama. A large number of tho high tension 
Insulators used on tbo Hue are of the Shlbaura typo 
About cme-thlrd of the line Is supported on towers 
which Is a new dejiarture for Japan At tho iiower 
station the water Is carried over a dlatanco of 11 POO 
fcot In two parallel pipe lluea that lead to the turbo* 
generator units l hi upiier half ur the pipe linen con 
• lets of riveted pipes umde by tho Rblbaura Company 
Tho plant comprises two l OOO-kllownlt alternators 
and the current wltlih Is generated at 3 4V) volts, Is 
stepped up to 46,000 volts for tbo line 

In a rsosnt number of the Electrical World appears 
an Interesting arllile on the wireless telephone and 
thu author arrives at the following conclusions ‘ It 
la, then quite evident that future systems of wire¬ 
less telephony must either eliminate the use of 
microphone tranimrttlnra or find types far In advance 
of those used it winy in addition to this, some more 
powerful and more reliable oscillator must bo sul>- 
stttuted for tbo ar< If no gnat dlfflrulilen arise In 
lta operation and Its cost tie miflhteaUy red wed this 
substitute may bo the high frequemy allornalor 
With the few weak points uf the present system re¬ 
moved and tho useful parts of the apparatus re¬ 
tained, the wireless telephone will come Into all tho 
uses to which It Is adapted but the elimination of f h* 
defects will Involve a departure from present methods 
Until tbeon are diBtarded, attnmpta at romnicrtlal 
wireless telephony will be futule ’ 

Ths following useful olcetrlral shop kink was pub¬ 
lished In n recent number of tho Electric Railway 
Journal describing a method or soldering broken or 
burned-out wires without removing them from tho 
armature "The damaged wire Is raised a HHlo way 
out of tho slot. The Insulation Is thon scraped off 
for a few Inches and the ends of the broken wire are 
died off smoothly after which a pleco of wire Is out 
to Dll the gap One end of the inserted wire la then 
butt-ended with tbe armature wire and the ends healed 
by a gas torch nntll they are red hot Upon this a lit 
tie borax la applied os a flux, and then some silver 
■older to Inserted between the ends. When both 
splices are completed In this fashion tho bare wire Is 
wound with silk, as the totter takes np less space than 
tape After the silk hoe boon covered with Insulation 
the coll to ready to be returned to tho slot During 
the operation of heating with the torch the adjacent 
wires ore protected by flher barriers ” 

B to reported that at tbe time of the rescue of tbe 
crew of the steamship "Kentucky ’ by the ‘‘Alamo,’’ 
which had been summoned by wireless telegraphy, tbe 
wlrelbas apparatus had almost been put out of rom- 
mlsalon by tbe water that partially submerged Ihd 
dynamo. By wrapping the dynamo with tarpaulins H 
was poaalble to keep the machine running until help 
arrived This is not the only esse of a rescue due to 
ths help eammoned by wlrehss telegraphy, and on a 
previous occasion tbe apparatus was put out of com¬ 
mission by tbe encroachments of the water It has 
been auggested that storage batteries should be used 
to supply the current, because they could be placed 
where there would be no danger of Injury by water 
But os storage batteries would be Impractical owing 
to tbe motion of a veesel In a storm, some arrange¬ 
ment should be provided for placing tbe dynamo and 
a gasoline engine for driving It well above Urn danger 
Him. 


SCIENCE 

Rio —t experiments have proved conclusively that 
coal dost which has been ground to a state so flue that 
It will pass a 200-mesh sieve, will explode from con 
tact with either a naked flame or with the arc of an 
electric current 

The building of an observatory on tho rim of the 
great crater of Hltouea has been advotated for s**v 
oral years. The prospect* are now lirlghltr than 
they ever were, and It seems likely that the ohsirva 
tory will bo built as |iarl of tlie College of Hawaii 

A recipe for a non-shrinking alloy to be used In 
duplicating patterns, Is given as follows by The Metal 
Industry Tin, 60 pounds, xlnc, 60 pounds This 
gives a tough hard malal that runs well if a good 
grade of xlnc to used Tbo addition of 2 pounds of 
bismuth w 111 render It oven more fluid and enable II to 
In poured at a lower tempt ratun By using hoary 
spruea and pouring told the shrinkage which to slight, 
niay bt largely overcome 

PtoL E E Barnard reunlly obtained a photograph 
of Halley's toinet showing a lull nm degree lung Tho 
comet to beginning to wake up Mr Kllennan will sail 
for Honolulu on Harth Kill In observe the transit of 
Halleys comet at rose the sun's disk He to sent out 
by tho comet eomnjlttco of tho Astronomical and An- 
trophysltal Botlety or America He takes with him s 
good 9-lnch portrait lens by BraBhear and ■ flinch 
equatorial mounting lent by the I ltk Olmervalory 
He to perha|H) the best possible man for the work, and 
will b« thoroughly equipped to obtain lh« I test result* 

During the night between October 7lh and 8th, 1909, 
a meteoric atouo fell to earth on tliu form of Mr W P 
Nickerson, of NorwiHid Mass The mi leorllt to a 
ham shaped mass of vrry hard gray stony material, 
inurh corrugatid on the Hurfnic, about luo and one- 
Italf feet long In 11 s griatiKl dluii mtlnn one foot to 
ncnrly one nud mu half fill broad and varying from 
one foot to um--half fnot In tlu third dimension Its 
volume was i stimuli d as about 1 7 r . lubli foot Its 
weight ns perhaps 277 iKitinds, and Its density as not 
much ov cr 21 

Bsstdsi Halleys Comet two oilier comets may bo 
expected In 1910 The first of these to Tempel’s, dlscov 
ored July id, 187 i, at Milan It has a period of 6 76 
years It was obtained In 1878 1894 1899 and 1904 
It lsBt passed perihelion In November It ought there¬ 
fore, to bn expected I Ms spring 

Tho Second or tho expected romete to that or Arrest, 
discovered In 1861 and the return of whlih 1 m expitlod 
lit llm Siimmi r of thto >eur H was observed In 1867, 
1879, 1877 IK'iu and 1997 It waa unfortunately placed 
In 1991 and therefore could not bo obsorved 

Ths ohisf purpose of the soundproof room at the 
University of Uimala Is the Insuring of perfect free¬ 
dom from soiinda from outside By building It on 
platforniM uf Dili k lead and cement and by construct¬ 
ing Its walls of many thh knesses of felt, cork, asbes¬ 
tos, and other bad cuaduilors of Hound vibrations, the 
prlnr-lpal object was attained Tim room to so quiet 
that the beating of ones heart or the imaking of 
ones muscles is at once heard on taking up a posl 
tlon within Its closed doors and windows and tho 
only defect of It Br> a laboratory for nrouslic experi¬ 
ments to tnal ventilation to absent, and no one ran 
remain In It for more than an hour at a lime 

Prof Llpmsnn snimuured liefore the Academy of 
Sciences that Mudunm Curie has obtained a tenth of 
a gramme of imlnnlum with whlih she has boon ex 
porlmcntlng Polonium Is a radio-active clement dis¬ 
covered by Madame Curie as early as 1898 but not ob 
tallied before In sufflilenl quantities for elaborate ex 
perlmcntatlon Front tin brlif reixirts whlih have 
been rerslved II would seem rhut polonium In lta 
earlier stages to more rBdlo-aitlve than radium, buL It 
loses Its powir vi ry wuih more rapidly 11 Heents rea 
•onably certain that polonium to Idiullial with laillitra 
F, one of ths series of inetato prodtued by the detain 
position of radium The partlrle of polonium ob 
talned by Madame Curie to not entirely Isolated, but 
was combined with sr vornl truths of a milligramme 
of another body 

A spsoUl Investigation of the motion or the bridge 
of the violin has been made by J W (Bltav and Prof 
M De Haas of Amsterdam They com lude from their 
experiments that tho bridge of a violin p< riorum a 
parallel as well sa a transverse motion, and that tho 
timbre of the tone to modified greatly when the In¬ 
tensity of one of the motions Is altered and tbo other 
motion to left unelianged as nearly as possible They 
have also explained tho at tlon of the muto, and tbo In 
Alienee which the use of loo thick or too thin a bridge 
has on the sound of a violin Tho mute Is commonly 
supposed to "dampen ‘ or "deaden" tbo sound if tho 
muto caused nothing but a general damping bj reduc¬ 
ing tbe bridge motion, the muto would only weaken tbe 
sound, snd tbe same offset would be obtained by bowing 
softly on a violin wlthont a mute as by bow lug bard on 
a violin with a mule That, however Is by no means 
tho esse, as every one knows. 
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A NEW TYPE OF SELF-DISCHARGING C(^NG ^ 


The new system of belt-conveyor discharge hu been 
tnttnlled by William Doxford A Sons, Ltd, In a new 
vessel—the ateamahlp "Palllon"—which they have re¬ 
cently built at the Pnlllon shipyard, Sunderland, 
Kngland, to the order of the Dunrobln Shipping Com¬ 
pany, Ltd of Newcastle-on Tyne This vessel has a 
lingtb between perpendiculars of 270 feet, and a 
ranying (opacity of 3,100 tons on a 17 feci 10 Inches 
droit The machinery, comprising triple-expansion 


BY F. C COLEMAN 

applied to the ateamahlp "Palllon," as. In order to ob¬ 
viate the use of delivery shoots, which results In con¬ 
siderable damage, the terminal conveyors are carried 
In swivel booms, which are raised or lowered and 
swung overboard to the points of delivery, thus per¬ 
mitting of the cargo being conveyed direct to the truck 
or barge without shoots. These booms may also be 
swung across to the reverse side of the vessel, so that 
both booms can deliver simultaneously Into trucks or 
aft The warehouse Another Important feature of this dls- 




t of a cargo of coal la carried an 


> lirl 


e In 


the cargo lying solid, except tinder the overhang at 
the chamber on the bulkhead over the elide door, «t 
which point the apace la naturally only partially ailed. 
The elide door In the oovera over the oonveyere Is 
drawn back by the operator in the tunnel, and the 
loose coal over it Immediately travels on to the ootv- 
veyers. which may or may not have been started. If 
running, then the flow continues; If standing, no dlffl- 
cnlty arises because 


tlu forecastle, while the navigation 
luiominodatlon la about midships 
The Inner bottom la raised and 
sloped upward In the wings and 
built Into the sides of the vessel 
forming a suitable Incline for 
gruvitallug the <nrgo to tbe con 
veyers, and also giving the vessel 
the advantage of being about half 
loaded when in ballast and 
bunkers In the center line Is con- 
Htrut ted a slope-top fore peak 
throughout the hold and between 
thin lunml And the tunnel extend 
Ing from the engine since to tbe 
rallied portions of the double but 
tom are placed the conveyer belts 
of tbe Robins pattern one on 
either sldo of the vessel The eldes 
of the tunnel below the level of the 
hatchways over the belts are open 
for free access to the belts and 
larrlera at all times Over these 
conveyor belts are placed strong 
Iron guide plstoa extending the 
full length of the hold and par¬ 
tially covering the belts leaving a 
24 Inch hatch over a 36-lnrh belt 
This space Is covered In the holds 
by cross-laid batch covers, 9 Inches 
In length and 3 Inches In thick 
neas, whlih support the cargo and 
leave the conveyers to work with 
out carrying the load At the after 
end of the hold a portion of the 
hatch, over which the tt-lnch hatch 
cover Is omitted la covered by a 
horizontal iron slide door operated 
by a ratchet In tbe tunnel On the 
foreelde of the bulkhead le con¬ 
structed an access chamber in free 
communication with the tunnel 
which la of such a form as par¬ 
tially to protect the slide door 
from the cargo when loading, and 
In the floor of this projection of 
the chamber Is Rued s flap hatch 
to give access to the hold from the 
tunnel At the aftor end of the 
cargo space the conveyers rise 
from the horizontal and pass up¬ 
ward In Iron chambers through the 
machinery space, and thence Into 
the conveyer-driving engine room 
and discharge the load Into guide 
ahoota in the stern of the vessel 
These carry tho load on to return 
belta, which are extended forward 
both sides on the deck In a aim 
pie form these conveyers would 
terminate at tho fore end of the 
machinery apace, or poop front 
and the load would be delivered 
Into side shoots which telescope 
and are adjustable for loading 
barges on either side of the vessel, 
tbe shoots being suspended from 
derricks or other suitable means. 

In rates where the discharge la 
required at a higher level than Is 
attained at the poop front and n 
large range of elevation la nee##- 
wnry, as for Instance, for delivery 
on high quaye Into trucks and Into 
barges alongside, the conveyor* are carried forward and 
hinged at the poop front, and the delivery end Is sus¬ 
pended by suitable tatkle from twin masts or frame¬ 
work, and Is raised or lowered according to circum¬ 
stances, delivering the land into telescopic shoots sus¬ 
pended therefrom When the delivery Is Into trucks, 
the "oBslde” belt delivers amidships Into a cram con¬ 
veyor suspended on the masts, which carries the load 
to the shore side and deliver* by shoot* Into the track!. 
A development o( this principle 



aperture b 
dean and Dows when the belt la 
started. Then, If no “bridging" oc¬ 
ean, the after part of the bold la 
rapidly emptied on to the conveyer 
which Is carrying It on deck and 
Into the receiving trucks or barges. 
If, however, any "bridging** I* 
threatened, tho operator In tbe tun¬ 
nel ascends to the chamber, and 
baa free arena over the aperture 
to correct any block If “bridging" 
occur* higher In the hold, then he 
breaks It by means of a pinch bar 
through perforations In the chamber 
■Idea. When the after end of the 
cargo has nun to Its natural angle 
of repose, the operator now In the 
hold merely removes the first cover 
and places It aft of tbe aperture 
allowing another portion of cargo 
(o run. he being In a free position 


to 


the i 


anv tendency to bridging and to 


charging arrangement Ilea In tbs method of delivering 
the cargo onto the belts from the hold, and enabling 
the operator to have foil control and free assies at all 
times to the oonveyere and to the (ace of the cargo. 
He may thus supertatesd and direct the continuous 
flow, and be In a position promptly to correct any tend¬ 
ency of the cargo to bridge or to cbog* tho aperture 
leading to the belt, which, being the sxuBrat apses the 
load has to pass through, insure* a ecettaooue and am 
Interrupted delivery. 


and Incline to block the aperture, 
he again corrects this and, having 
ran so much more, he remove* the 
next segment of cover, and ao on, 
gradually transferring tho aperture 
from the after end to the fore* end 
of the hold The wing tanka and 
central tunnel being eloped, the 
cargo gravitates to the aperture, 
and the flnals are manipulated by 
the operator, one man being on each 
side of the hold An Important fea 
ture Is tbe Inclined shoot, over 
which all the cargo passes on to 
the belt This shoot is carried on 
travelers on tho gnlde plate sides, 
and la moved by the operator In the 
hold forward from atop to stop to 
correspond with tho movement of 
the aperture thus allowing two men 
to manipulate a whole cargo at the 
rate of COO tons per hour It la 
estimated that In regular working 
the steamship "PaUlon” will be un 
loaded In six hours, or allowing for 
stoppages in moving bargee, etc., 
seven to eight houre. and this too 
with but one stoker, ono engineer, 
two laborers In the bold, and two 
adjusting the shoots or booms into 
the craft Tho total coat of dis¬ 
charging the cargo of the "PaUlon" 
will not exceed »80, Including the 
upkeep or the gear, and It I* af¬ 
firmed that the cost of discharging 
a similar cargo at, for instance, the 
port of Hamburg, is about |M0, and 
that In the work no fewer than 
110 men are employed for about 
eleven houre under favorable condi¬ 
tions. 

A steamer such as the “PaUlon” 
is Independent of shore labor, and 
so may avoid the frequent delays 


bomber of meg required Is ** small, 
and the time occupied so abort, that 
It would be a simple matter to agree 
with the crew of the veagei that 
they receive a Axed extra wage, and the dhMrergn of 
the cargo beooew part of their ordinary duty. A Hb- 
eral rettmai* Of tbe cost of discharge, under such oon- 
dltlona, would net reach the sum of two east* pec tea; 
and at this cett the cargo Is also weighed. 


Roof P|tat—Mix » part* of powdered stay slate, JU) 
of powdered fetes slate, U of powdered Aaerfce* reel* 
with half the uuaatlty of pure conifer «4 bofldbt#- 
as rainy t-yWyi ages t«- 0 hfi|T 4 H. ' i * ** , 
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Nt)VEL ELECTRICAL APPLIANCES 


• of electricity for lllamla- 
■tiD( d tot 111 erics, wlne-eeUan, etc.. hli rendered obso- 
tot* mmj appliance* which wan formerly In use— 
WPoetally tboae which soa mm* oool-ga* whan in op- 
e a demand (or up-to-date Inven- 
1 the condition* Imposed by 
Few recant patent* Illustrate more strik¬ 
ingly the manner In which the Ingenuity of mankind 
keep* pace with the exigencies of modern trade than 
tboae which an Illustrated In the accompanying photo¬ 
graph*. The patentee and manufacturer of theae 
original electrical appliances to Mr Frederic Hughes, 
of London, England, and It 1* to thl* gentleman that 
the preeent writer la Indebted (or permtealon to de¬ 
scribe and Uluetrata the apparatue In quostlon. In 
the case of the electric eearch-llght or cellar-torch, 
Mr Hughea claim* that the appliance atanda alone, 
being the only perfect, clean, odorlcca and reliable 
intention for thoroughly examining brewer*’ casks, 
fata, refrigerator*, spirit or oil Jar*, etc. 

The main detail* of the cellartorrh may be ap¬ 
preciated by reference to the accompanying photo- 
graphs The reader will *ee that It consists essen¬ 
tially of a powerful electric glow lamp of peculiar de¬ 
sign, supported at the end of a suitably curved rod 
The circumference of this lamp la so small that the 
appliance can be used effectually through any orifice 
not leu than half an Inch in diameter 

The advantages of this new cellar-torch will be most 
readily perceived If wo compare It with the older 
appliance* which It hs* superseded The contact of 
a gaa Jet, or a taper flame, with a cold aurface (such 
as the Inner wall of a cask or Jar) Immediately pro? 
ducea a deposit of toot, which may be too alight to 
attract the notice of the soarcher, but will never¬ 
theless discolor and Injure to a greater or lew ex¬ 
tent the fluid with whh.ii the vessel Is ultimately 
tilled Similarly, when gas (a used to "noso" casks, 
the products of combustion combined with the CO, 
alresdy in the cask and the pungent odor Involved 
conceal the mualtness and thus deceive the ex¬ 
aminer. who accordingly certifies ns clean a vessel 
which, ss a fact. Is far from being so With the 
patent searchlight or cellar-torch fhe examination may 
be prolonged indefinitely without In the least affect¬ 
ing the actual odor of the Vessels interior 

As the heat generated by the lamp of this cellar- 
torch 1* very alight, th* appliance may be employed 
for the examination of vessels containing all kinds of 
lnflammabl* fluids or gases without the smallest risk 
of explosion. Bach torch may be fitted at will with 
an oblong or circular mirror, which Is screwed to the 
extremity of the appliance beyond the lamp Upon 
being pnased Into the Jar or cask, a slight pressure 
against the aide or bottom of the vessel causes the 
mirror to assume a horizontal position, and by thla 
means a vlow of the muter surface of the vessel Is 
readily obtained The advantages of this device will 
be at once apparent to the practical reader, who will 
readily perceive that by no other means can the whole 
Interior wall of a closed veesol be so thoroughly ex¬ 
plored Indeed, for the thorough examination of the 
Interiors of bung Htavea, bushes, boiler tubes, etc., 
there la no more perfect appliance obtainable than 
Hughes's cellar-torch fitted with a reflector of suit¬ 
able shape 

In conjunction with hla patent electric torch, Mr 
Hoghea has recently Introduced another novelty In 
the thermo-cere or wax-melter This la an Ingenious 
appliance by means of which a perfectly controlled 
■apply of melted eeallng- or bottllng-wax may be ob¬ 
tained. Like all the moat Important patents, the 
apparatus la simple In design and effective in 
use. When connected by means of the flexible 
wire with the source of electrical current It la 
held In the left hand—the right hand being par 
fectly free for use A stick of wax la fitted 
Into the holder and held In plane by means of 
a screw dip. The left thumb (overcoming e 
spring) presses the wax downward against 
the besting receptacle, and by allghtly Inclining 
this tbs melted wax flows through a Up on to 
the latter, bottle, or other object which la to 
be eealsd Of ooUrse, as the wax melts, th* 
stick shortens, end to complete the melting of 
the entire stick a slight movement of the hand 
downward oa the handle enable* the thumb 
further to prase the wax nntU the whole stick 
Is consumed—the wax holder traveling in a 

Whenever It beoomes desirable to check the 
low of malted wax. th* prepare of tl 
to relaxed, when the « 
rterjuat w fl totonfl y to 
'10*.- A fb* of th* advantages of th* thermo 
-Oteetwr bt.moAl'fc fe th* Pat Wace, the 1 


BY PERCY COLLINS 

appliance may be used In the most confined space, 
and In any drenmstenees, with absolute safety from 
the fire risk which It so constant a danger wher¬ 
ever naked gas Jet* and flexible rubber tube* are 
employed. Again, the greatest possible economy In 
the use of wax Is obtainable, there being no possl- 
biuty of waste through careleanea*, for the reason 
that molting I* automatically itojfped th* Instant that 



beds of Chile and the potaeh deposit* of Btassfurt, Is 
now in a critical stage of development, owing to the 
Increasing production of nitrogenous fertilizer* by the 
fixation of atmospheric nitrogen, and also to the re¬ 
sults of recent experiment* on the fertilizing effect of 
extremely minute quantities of totally new agent* 
The properties of both classes of three new fertilizers 
are briefly described by Rend Vtiller In Revue de 
Ctalmle pure et appUqued. 


the appliance leaves the hand No discoloration or 
smoking of the wax Is posalblo, and the most deli¬ 
cately tinted sealing-wax will remain perfectly true 
to the original shade Finally, the sealing can pro¬ 
ceed continuously, and In any position, the appliance 
needing no preliminary preparation, whllo all splash¬ 
ing or dropping of the wax 1* entirely avoided The 
thermo-rcre may therefore be used for sealing let 
tera, postal packets, etc, while articles of value may 
bo safely left In close proximity without the slight¬ 
est risk of their catching fire 


The New Agricultural Fertiliser*. 

The manufacture of fertilizers Is one of the moat 
Important of chemical Industries, but this manufac¬ 
ture, together with the exploitation of the nitrate 

The flexible elec trie cellar-torch. 



Nitntet Neutral nitrate of lime, containing 13 
per cent of nitrogen, has been manufactured at Noted- 
den, Norway since 1806 It la an excellent fertiliser 
and equal In all respects to Chile nitrate It ion be 
mixed with superphosphate without causing appreci¬ 
able Ices of nitrogen or retrogradatlou of phoapborlc 
acid It* hygrometrlp character makes It* applica¬ 
tion somewhat Inconvenient, but It possesses. In con¬ 
trast with Chile nitrate, the advantage of adding to 
tbe soil lime, an Indispensable plant food, Instead of 
soda, the accumulation of which may be injurious to 
vegetation 

It appears probable that Chile saltpeter will, be¬ 
fore long, be supplanted by nitrates obtained from at¬ 
mospheric nitrogen The Blrkeland Eyde and other 
processes now In use are commercially practicable In 
their preeent form, only where water power Is cheap, 
but these processes are susceptible of great Improve¬ 
ment An efflelemy equal to that of moit other pro¬ 
cesses of Industrial rhemlstry would make It com¬ 
mercially feasible to produce nitrates everywhere At 
present the nitric acid obtained from the air la neu¬ 
tralized with Ume, while most of the world's produc¬ 
tion of sulphuric acid Is employed In ths manufacture 
of superphosphates If this nitric acid could be used 
to convert the trlbsslc calcium phoephato Into the 
superphosphate an unormous saving could be effected 
and a fertilizer produced whli h would contain both 
soluble phosphoric acid and nitrogen In a form suit¬ 
able for assimilation, and would drive every other 
nitrogenous or pbosphatod fertilizer out of the 
market 

Cyanamidet Tho difficulty of applying tho light 
cyanamlde powder has been overcome by adding ■ 
ltlllo water, which cmnklnea with the quicklime of 
the crude cyanamlde and forms a coarse powder 
called granulated cyanamlde whlih 1* much mere con¬ 
venient In use A still belter form Is oil cysnsmlde, 
made by mlilng the fine iiowder with 4 per cent of 
crude petroleum The proportion of nitrogen In com¬ 
mercial cyanamlde has been Increased by Improve¬ 
ment* In manufacture from 15 per cent to about JO 
per cent that of pure calcium 1 yanamlde being about 
J5 per cent Cyanamlde has now fairly entered Into 
agricultural practice The trust whlih controls the 
sale of the product In (lonnsny and Italy sold 3,000 
ton* of cyanamlde In the flret half of last year 
('ah him cyanamlde (CN,Ca), treated with water 
and carbon dlozldr ylcldH dltyanamlde (CiN.H,) In 
tbe 'orm of nearly Insoluble colorless crystals, which 
contain 68 per cent or nitrogen and form the richest 
nitrogenous fertilizer ever produced In some case* 
the cost of production of dlryansmlde may be countor- 
balanced by tbe economy In transportation Appltod 
to wheat In the quantity of 30 or 40 pound* per acre. 
It has produced excellent results 
QuitUn has proved that more than one-fifth of the 
nitrogen of ryananilde la converted Into ammonia In 
one week and more (ban one-ihlrd In two weeks, by 
tbe action of soil moisture Muentx nnd Nnttln ob¬ 
served in two months a production of nitric acid cor- 
reapondlng to 11/12 of tbe nitrogen of the cynna- 
mfde added to the soil 

Tho poisonous action on plants which was at 
first attributed to cyanamlde fertilizers appears to 
have no existence or to be due to Impurities The 
germinating power of wheat treated with pure 
cyanamlde or dli yanamlde is not diminished but 
Is sometimes Increased Muentx and Nottln how¬ 
ever, observed a temporary arrest of growth after 
tbe application of cyanamlde In hot dry woathor, 
and therefore advtao the selection of a wat ported 
for Us sppHoatlon 

II Vltimi IZgBH COTTAlXrXO MAVOAVESF 

Manganese Is widely distributed In nature and 
plays an Important part In the formation of the 
dlaataaes which are the principal agents in vege¬ 
table synthesis Nagaoka, In Japan applied man- 
gonese sulphate to rice plantations In quantities 
equivalent to from 10 to 60 pound* of Mn, O. pel 
■ere, nnd obtained Increases of crop of from 22 to 
87 per cent Th* bensflolal effect persisted to a 
smallest extent, through the following year Man- 
gaaese eWorld*, a waste product of 
industry, exert* g similar action. 
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In Europe, Voeloker and others hare obtained In¬ 
creases in the crop of wheat up to 20 per cent from 
the application of from 25 to 60 pounds of manganese 
sulphate per acre Excessive doses (100 pounds) dim¬ 
inished the crop Similar results were obtained with 

GrSgorlo, Huudrlck and Corplaux observed little 
benellt from tho application of manganese to sugar 
beets, but (losolu obtained Increments of 40 per cant 
In roots and 26 |>ar lent In sugar from manganese 
chloride and of 24 per cent In roots and 66 iter cent 
In sugar from iiiaiigancao sulphate -the chloride dim¬ 
inishing and tile sulphate Increasing tho richness of 
the Juice 

"ftlili flux (lurela obtained the surprising Increase 
or 64 tier rent In totally dry weight from manganese 
chloride, mid 111 pi r rent from manganese sulphate 
lie i mu hides from his analyses that the manganese 
applied Is asslinllHled by the plants and that the dif 
ferenro In molecular weight of tho chloride and sul- 
phato determines the degree of Influence on the 
formation of diastases 

Tint the cITect ciiniicit lie wholly due to the mas 
pnnese which la asslnillulcd, for Durtrund found no 
more inaiiguiii He In ent plants, the grow III of which 
had been Inc reuse d by manganese, than In the con 
lm| plants to which no maiigaiieso had been applied 
And rue nt Amerhan ex pi rime nts have proved that 
fcrtlllrlng agents act partly by destroying the toxins 
uri III tho soli liy the prcccillng crops Unstable man¬ 
ganese salts might ho ex|K>Ued to promoto the nxlda 
tlen of these toxins Manganese oxldn, (races of wliteh 
occur In most soils. Is entirely Inert The greatest 
proportion of successes has bee n obtained with man- 
gunuso sulpha to. 

Ill KT1MIII AATS A Nil 1-OIHONB 

American vziurlmcntern hav * reviled the old 
theory of De Candolle, and proved Hint Infertility 
may be due to poisonous eke rations It Is conceivable 
that minute doses of powerful poisons might destroy 
these excretions or prevent their formation 

Copper Haiti The salts of copper have loug boon 
employed for the purpose of destroying fungous para¬ 
sites of the grape, and Holds of young grain can bo 
frac'd of certain noxious weeds without Injuring the 
grain plants by spraying with a 6 tier cent solution 
of oupper sulphate Quito recently Ilrflal has In 
creased the yield of livalxe by from 27 to 86 per cent 
by soaking the seed corn In h copper lialh and then 
drying It before planting The bath was composed 
of 3 parts hy weight of cup|Hir sulphate, JO parts of 
starch and 1,0041 parts of water 

Elnc Javtlller, Inferring, from tho presence of zlno 
In many plants that this metal must perform mnw 
function In vegetable physiology made an extensive 
series of experiments which proved that InAiiltcslmal 
quantities of xlnc promote the growth and miiltipllra- 
tlon of mold and yessr fungi and somo chlorophyl- 
bearing plants. For example the growth of a certain 
mold waa stimulated by cultIvat Ion In a medium con¬ 
taining 1 part of sine In 60,000 000, the maximum 
Increase was produced by proportion between 1 In 
10,000,000 and 1 lit 26 000 and still stronger solutions 
exerted en unfavorable or toxic Influence MU heels 
and Do Hewn And that iluc salts promote the genuine 
lion of wheat 

Afsie The targe' proportion of alumina fonnd In 
the ash of c -rtaln exotic plants (more than 60 per 
rent In the Australian tree Orttr i ertrltea) led 
Yaniano to try the effect of aluminous fertiliser* 
Common alum, added In the proportion of 1/S per 
rent to I he water In which young barley plants were 
growing quickly killed the plants, lint proved much 
less Injurious to barley growing In Ihc ground A 
distinct fertilising effect, manifested by Increase of 
crop waa observed to follow the application of 1/20 
per cent and 1/AOO per cent solutions of ammonia 
alum to barley and flnx I he cfTett of the ammonia 
having been carefully eliminated 

ilaonula. The presence of magnesia In all plants 
and In all aolla long ago suggested the employment of 
magnesia as a fertilizer Trlbol’s recent study of 
the Influence of magnesia In the tranefortnattoa of 
saccharose proves that magnesia can act as a ferment 
Magnesian fertilizers were formerly employed, to some 
extent and with good re suits In recent experlmeats 
magnesia has been found to Increase the crop of 
grain potatoes and beets chiefly by promoting the 
assimilation of nltTogen 

Bromine Aso finds sodium bromide stimulating la 
very small doses and poisonous la larger dowel to 
beans growing In pots One part of bromide to 60 
million 6 million and 1 million parta of earth pro¬ 
duced Increases of crop of 93, 48 and 29 per cent, re¬ 
spectively 

Iodine and Plvorinr Potassium Iodide, applied In 
dilute eolation, apis>nrs also to act aa a stimulant or 
a poison according to the dose Aso and Busukl 
obtained a large Inc mum In crop of rice from about 
1 10 iMiund of the sail |H>r ac re but verv little Inereltse 
from w, pool'd while llollrung diminished the crop 
Of sutar beets by one-fourth by npplylng about 4 10 


pound per acre. Analogous results were obtained by 
tiie same experimenters, with sodium fluoride, apptlad 
to the same crept. 

Rare BUmentt Cerium, like manganese, appears to 
act aa a ferment Aso finds thorium rather Injurious 
than beneficial to vegetation Nakamura has Increased 
the yield of rtco, growing In pots, by 70 per cent, by 
mixing with the sol) 1 100 000 of Its weight of llthlnm 
carbonate, but a dote 10 times greater produced a 
smaller Increase (66 per cent), caesium carbonate, In 
the same doses, produced Increases ot 13V* and S per 
cent 

IV RACTttiit, vrsTiu/jas. 

The discovery of the mechanism of nitrification and 
the fixation of atmospheric nitrogen by the bacteria 
of root nodules, soon led to attempts to aid the process 
by the addition ot nltrogon-fixlng bacteria. In 1896 
NobW and Hlttnpr patented a precede of Inoculating 
peas and beans and the soil In which they grew hy 
soaking the seed with an Infusion of a gelatin culture 
of the bacteria of the root nodules. Bayer offered a 
pure culture of Ellenhacb’e bacillus, mixed with potato 
meal, but Maerker soon concluded, from the contra 
dl< lory results obtained, that the preparation had 
failed to prove Its value In 1904 the United State* 
Bureau of Agriculture distributed 12,000 boxes of 
bacterial cultures, which appear to have produced 
good results, In the majority of cases 

But the effect ot these preparations Is uncertain, ns 
the abrupt i hange of medium may avert the develop¬ 
ment of (he bacteria. Tho soil naturally swarme with 
nitrifying bacteria, buL their growth may Ih checked 
by various cauecs which will have the same effect 
on tho few millions that are added 

Btocklaiw has endeavored to obtain hardier varieties 
by cultivating tho bacteria In a large mass or earth, 
and has obtained remnrkablo results, but In view of 
the uncertainty mentioned above, It la prudent to 
defer Judgment until several more years of experi¬ 
ment have elapsed 

v Tilt \ai 11 A>n tick ruTuaic or rnr hkw mnuma 

Thu value of the nitrogenous fertilizers obtained by 
artlfli lal methods has been abundantly and decisively 
proved, but tbu same statement cannot be made In 
regard to the other new fertilizers every ono of which 
has given rontradlctory results in the hands of differ 
ent experimenters Similar uncertainties, however, 
attended Hie earl' experiments with Other ihemfcal 
fertilizers tho value of which 1* now universally 
riKngnlzed Wo hove learned bow In use nutrient 
fertilizers and we ghall learn how to use stimulants. 
And Ibis knowledge will be productive of Incalculable 
benufit to agrli ulture 


Ctiirrul ia< lb* Awlarrtlr. 
last anyone should suppose that Dr Charcot weat 
to the AntaTCtU largely for the purpoae or reaching 
the polo It may be said at the outset that his chief 
object was one of sdenllflc reeean h only He only 
readied latitude 7ft degrees, and therefore can hardly 
compare In achievement with his predecessors, and 
notably with Bhackletou and Bcott, What he did was 
to explore a region ot archipelagoes and waterways, 
of which very little la known, and to broaden our 
knowledge of an Ice barrier which extends westward 
from the South Bhetland Islands unbroken 
Although Dr rbareot return* with no-e of the 
laurels of Bhackletnn and Beott, his sxploraUons will 
be of much aaslstance to future Antarctic explorers 
From the meager account of hie findings It would 
seem that any attempt to approach the pole by way 
of the straits of the South Bhetland Island* li doomed 
to failure, and thet Commander Fesry's plan of at¬ 
tacking the pole In a direction opposite to that pur¬ 
sued hy Bhackleton Is hopeless, go far the only 
starting point that holds out any promise at *11 Is the 
base of Ross's Ice barrier, where the volcanoes Erebus 
and Terror are to be fouad Here and here only cai 
as expedition winter not more than a few hundred 
miles from the pole 



The current SirmjcntiaT, No 1782, contains some 
very striking Illustrations of the Farts flood, which 
■how to what extent the capital of France has gof¬ 
fered from the Inundation. Mr H F Sttmpeoa con¬ 
tributes an excellent article on efflclency In shop opera¬ 
tions, In which he shows how shop efflclency can be 
Increased, as well as some results secured by the 
methods which he advocate*, Mr Claude Graham*- 
Whlte, In an article "Some Experience* of an Avi¬ 
ator," sketches bis own experience, and thus Show* 
many an aspiring aviator what be has to avoid. An¬ 
other paper on explosives tor nee In eoal mines by 
Monroe and llall Is presented. The second and con¬ 
cluding Installment ot the article on the Wright Id- 
Junction, containing extracts from the court's opinion 
and the briefs Is published B P Buffet conclude* 
his splendid biography of Leonardo da Vlwf, la which 
he pays a tribute to that great man’s engineering abil¬ 
ity When the Nobel Prise was awarded i« Mr. Mar- 


ooni, ho read g paper si • 



Judge Hand, in ai 
Circuit Court, granted t 
asked for by the Wright C 
han, the French aviator, alleged to be using In his ex¬ 
hibition flights here a machine which la an Infringe¬ 
ment of the patents granted to Orville and WUbur 
Wright This decision prohibits Mr Paulhan from 
using his machine In this country pending tho trial of 
the Wrights' suit against him. 

After discussing the prior discoveries cdted hr the 


“It U, of course, unusual to grant a preliminary in¬ 
junction before any adjudication and without any 
acquiescence However, when the right Is not seri¬ 
ously attacked, and when the infringement It clear, 
the court should not hesitate to interfere 
“From the showing made I cannot doubt that tho 
complainants first put Into any practical form the gya- 
tem of three-rudder control That there may be other 
systems la not the point, let the defendant use those 
If he will Nor Is It necessary to conclude that the 
complainant* were the first to fly Upon that I decide 
nothing whatever, for It la not an Issue in the case. 

"All I do say la that I cannot find that anyone prior 
to their patent had flown with the patented system, 
and that the changes from the specifications which the 
defendant hod made are no more than equivalents 
which do not relieve from Infringement 
“It Is quite clear that for the complainants' protec¬ 
tion s writ must go pendente life, because the defend 
ant, being a nonresident, who Is here transiently, 
there U no way In which they may Insure themselves 
of the monopoly they have acquired except hy prevent¬ 
ing his use of It at onco ’’ 


A Library In the Unbare. 

The French Colonel (laden, who recently led OB 
expedition Into the southwestern region of the Sahara, 
found In the course of his investigation that one of 
the most powerful prlhcea there, the Bhelk Bldla, was 
the founder and ]>oasessor of a rather large library, 
a rei»rt ot which Is published In tho latest number of 
the nevue du Monde Musulman Tt^i library la small. 
Indeed, when measured by our Ideas of such a founda¬ 
tion, for It contains only 683 books and 612 manu¬ 
scripts Btlll it not only proves that a most urgent 
need of books has sailed the moot distant outpost of 
Mohammedan cultivation, but also provokes most 
lively Interest In consequence of Its composition 

Approximately the books comprise thirty oreups re¬ 
lating especially to koranlc erudition the doctrine of 
faith, history, jurisprudence philology, travel and dis¬ 
covery. poetry and fiction, married life, magic recipes, 
Interpretation of dreams and astrology The library, 
therefore, bears the Impress or sheer orthodoxy, which 
le further manifested try its lark of hook* from for¬ 
bidden provinces, euch as philosophy and the natural 
sciences, but already the existence of printed books, 
the production of which Is deemed a rigorous contra¬ 
diction of the strict tenor of the Koran, proves that 
the revoluUon In the production of hooka, which began 
In Btambonl toward the end of the eighteenth century, 
has to-day acquired dtliensblp In the whole Islamltlr 
world, and that at no remote day also In this circle of 
culture and of passionate political aspiration and 
achievement the printed book will force the written 
bonk into a very dim background Islam, long oh 
■traded by onus ignorance of many foreign thing* 
among them books especially, which could have exer¬ 
cised a most beneficent Influence on Its dally life, I* 
now quickened by tbs frequent book In It* own tongues, 
which come* galloping from European publisher* even 
Into the precincts of Its haughtiest orthodoxy The 
printed book le already on irresistible leaven in mam. 


Alfred Bpear of Posaalo, N J, died at Us home in 
hi* 87th year He was me of the first who ever con¬ 
ceived the Ids* of a moving sidewalk. Hta model In¬ 
terested such men os Peter Cooper, Horace Greet*?, 
and sevsTol other prominent men The oefaeme hod 
so much to commend It that two I-eglslaluree, those 
of 1878 and 1874, authorised the use of Ms sidewalk, 
but the Governor of the State vetoed the hills. 


Preece has calculated that an andihl* sound Is pro¬ 
duced in a telephone by a current of • hy 10-" so¬ 
por**, and Fellat has calculated that a sound Is pro¬ 
duced hy a difference of potential between the two sta¬ 
tion*, amounting to only 1-1000 volt Thaw atotementa 
give eoms Idee of the greet e e net tHen em of the wed- 
era telephone, hut the eeniltlvsnees of the human 
eer, which perceives the tovirible vfhrottra of the 
telephone diaphragm, » npleea ramariteM*. 
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worn a nnin ca* unua m wmtot. 

To the Editor of tbe Bcnurnno Atuunaan 

Ob Jsnuary 10th, 1910, about 11.40 P M, a curtou* 
tad anlque aoddnt bappaoed in recant to limited 
oar No ISO, D. and P, at the erowliig of Main and 
Aih Street*. Pique, Ohio. The phenomenon waa ao 
remarkable that 1 bare concluded to make thla report 
of It, and If you »ee fit you may lay It before your 
reader*. 

The car waa headed aouth on Main Street, runnlnc 
perbape ten or twelve mllee per hour At the twitch 
In Aah Street, where conoectlon la made with the 
city line, the rear truck left the main line and tal¬ 
lowed tbo Aah Street line, end the car body turned 
completely end for end, returnlnc almoet completely 
to tbe main line. Neither track waa at any time off 
the rail* and even tbe trolley wboel waa still In work 
lng contact with the over-bead wire wben tbe car 
■topped The brake rod connection* were ell (tripped 
and torn looae, also the wire connection* rrom con 
troller* to motor* were severed No one waa seriously 
injured, and a casual observer coming on the ecene, 
aa the writer did, a few minutes after the occurrence 
would not notice that anything out of tbe ordinary 
had transpired 
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much experience In the Himalaya* and who stated 
to Prof H. a Parker that the amount to he allowed 
for retraction on high (now mountain! waa moat un¬ 
certain, that therefore the altitude of the greet 
Himalayan peaks, though given In precise figures, was 
(till In donut 

Furthermore, I once met a former member of the 
British Royal Engineer* who told mo that tbe trlangu 
Alton of the well-known mountain K 1 recently at 
tempted by tbe Duke of the Abruul, was made by a 
friend of his, whose allowance for refraction was 
double what he thought should have been made With 
the imaller allowance K* would be about 4 000 feet 
higher than It la now regarded 
It la therefore obvious that If similar allowance 
for refraction la made on Huaacarin, It may easily hap¬ 
pen, especially In a country with a much drier atmo¬ 
sphere than rndla that the mountain Is 1,000 or 2,000 
feet higher than has been figured 

Accordingly while It is perfectly proper for all who 
desire to do to to aicept the figures of the trlangula 
tlon, regardless of the careful estimate of myself and 
of tho Swiss guides and of tbs evidence of the photo¬ 
graphs, no one need feel obliged to accept those figures 
as final. 

As to Aconcagua being the highest of the Andes, I 
may say that aside from Iluascar&n there are several 
mountains which may prove when carefully measured 


The Hantaan la a special 4-cyllnder motor of 50 horse- 
power and weigh* 200 pounds It has copper water 
Jackets and aluminium crank-case The boro and 
stroke are B inches. The 8-cyllnder V type motor h«« 
crank-case and cylinders cast of mBcadamlie The 
cylinder* are lined with cast Iron and the ptutons alao 
are of a special grade of this metal Tho boro and 
stroke are each 4 Inches. The output In 50 horse power 
at 1,200 revolution* per minute The 12-eyllnder V- 
type Buffum motor Is constructed similarly to the East¬ 
on each row of cylinders being cast In one piece with 
the upper part of the crank-case and afterwsrd being 
bored and lined with cast Iron This motor Is beauti¬ 
fully finished Its weight complete Is but 415 pounds, 
and an output ot 100 horse power Is i lalrned for It at 
1 800 revolutions per minute 
Upon entering tho Urge main hall of Mechanics 
Building the visitor saw upon hla right the Dlerlot 
and Antoinette type monoplanes of the lentlflc Aero¬ 
plane and Ali-shlp Company of New York The former 
of these machines which Is fitted with a 4-rylluder air¬ 
cooled 1 ■ yrle inutor has lately Ik, u cI)h rlmented w llh 
upon li e by Mr Stanley Y Beach and Is In a fair way 
of making a flight In the near future The Antoinette 
type monoplane was shown with a huge red 9-foot pro¬ 
peller of special design, which has been found to be 
very eflhlent A novel typo of steering goar having 
two supt rlmiKwed wheels waa also fitted Opposite 



letter In reference to the altitude of Mount HuaecmrAn 
and my record from Mrs. Workman, may I state my 
own position e little more definitely? 

After making the ascent of Mount HuaecarAn, north 
peak, September 2nd, 1908, of which 1 brought back 
absolute proof In the shape of photographs, 1 gave my 
reaeona tor believing the mountain to have an altitude 
of 24,000 feet, although on account of the high wind 
I had bean unable to take hypsometric observations 
on the summit. 

Naturally, I did not expect the scientific world or 
Anyone else to regard my estimate as an exact meas¬ 
urement If anyone did so, I cannot be responsible 

It was, of course, quite within the province of any 
one to take so greet an interest In the matter as to 
spend some thousands of dollars In sending engineers 
to Peru to make a trianguUtlon of the mountain, and 
to publlah this as the absolute height of Huaacarftn 

There U, however, something' to be said in regard to 
the acta racy or such trtangulatlona. Permit me to 
quota from the recent work of Hr A U Mumm (of 
the English Alpine Club). “Five Months In the 
Himalayas" 

Tbs welts of trUsgnlstlons do not always sane *nd 
two wkn they prsottaally ookicids, they cannot In accepted 
as absolutely uatevpaackaM* Then la (rod reason to svppooe 
that tbs saw ad rsfrutlsa Is rot yet sufldenUy undwjtood 
for lb* bUowsboco weds for It to b* perfectly accurate and 
the Mgbse tad non iwaote the mult, the targn Is tbs 


as to what peneoa am sMItlsd to the honor ed havtag marked 
the Ught* elmttea* torn a very pretty hnsfc to estival 
Aad t wOl have ft at that UosttaX [who mad* tbs aanrot 
of Yrtoat. **,40* feet] toys ao dates to any meord, aad sow 
awt af tho w*J IBM a *ood sports s aaa to sateMleb tbo mcord 


tor* Thla fact however, did not deter one from get¬ 
ting a good Idea ot the design and construction nr tho 

The question of reliable light weight motor* at a rea 
so liable price Is dill a burning one, and a fortune 
awaits the man who will produce such motors—of 25 
and 50 borse-power respectively—to supply them to 
aviators upon easy terms Eight different makes of 
motors were on exhibition, three of these (Curtiss, 
Cameron, and Harrlman) being of the 4-cyllndrr 4 
cycle type, two (Waterman and Duryoa) of tbe 4-cylln 
der, 2-tycln type, and two (Easton Cordage Company 
and Buffum) of tbe 4-cyrle, 8-cyUnder and 12-cyllnder V 
type respectively An Elbrldge .C ylinder water-cooled 
2-, yrle motor was also shown on tho Wright type bi 
plane of F P Schneider The £B-hor*e-power 4-cylln 
der Duryea motor which was shown upon the Blertot 
type monoplane of Stanley Y Beach, la air-cooled by 
means of thin copitcr stripe wired to the cylinders. 
The Cameron motors—a 4 and a 8-cyllnder of 80 and 45 
horse-power respectively—are also air-cooled with tho 
usual cast flange* The smaller of these two motors 
and the Duryea motor both weigh about 200 pound*, 
ot approximately 50 pounds more than the Curtiss 25 
80 water-cooled motor with radiator and water The 
reason for this apparent superiority of the water-cooled 
motor as regards weight Is found In the fart that the 
Curtiss Is a specially constructed aeronautic motor, 
whereas the aircooled motor* mentioned arc simply 
automobile motors adapted to aeronautic use and not 
lightened nearly as much as It Is possible to lighten 
them. The same may be said of the Bibridge, which 
la a marine motor The Waterman, another light ma 
rtna motor built for canoes and dories, weighs Just 
under 1M pounds complete with flywheel, which ctn be 
dtgionaad with, and develops about 15 borse-power 


and the Keaud machines The Erickson biplane had a 
Uulrk automobile motor weighing 240 pounds fitted, the 
weight of the biplane alone being but 220 pounds 
Tho finest piece of construction on exhibition was 
the Herring machine, bo'lt by the Starling Burgas* 
Company, a well known to. it building concern of Mar 
biehend, Mass This machine. In general appearance 
resembling tho Curtiss biplane was mounted upon 
three round skids no wheels being used The taorl- 
xonlal rudder was worked by tho aviators feel and the 
vortical rudder by hand A long Inclined rod was 
placed on earh nidi of I lie seal, In wlihh the aviator 
can cling Hprlngs wire Introduced In the guy wires, 
no turnbucklee to lng used The poles dial (nrry the 
front and rear ruddere worn all hollow A Curllaa 
motor with a 4 bladral pro poller of Mr Herring's design 
was filled Tho machine enmploto weighed less than 
400 pounds The propeller Is said lo give 280 pounds 
thrust, which, I' Is claimed, is Hinple lo gtarl the ma¬ 
chine on any ground on Its skldK Tho stability device 
for lateral equilibrium wae not ( xhlhltnd 
There were also several ftlldt rs on view, and a large 
number of models of all kinds, most of which were 
built by boys The exhibit Ion as a whole was a very 
creditable one It leads one to believe that America 
will soon catch up to Europe in the aeronautic Industry 
as It did with tbe antoraobllo 
Balloons wore also In evidence Among them Was 
tbo New England Aoro Club's balloon In the very mid 
die of the hall. Inflated almoet to Its full capacity 
This balloon has made 45 ascensions and has traveled 
1,251 miles Leo Steven* exhibited the basket of hla 
30-passenger 160 000 rubla foot balloon A huge hot¬ 
air balloon from whkb a trapeze performer made five 
liarachute drop* at Coney Island last summer Is also 
to be seen. 







































JCIephanta mo ring log* (or shipment. A train of tinker ear*. Vote the density of the ferrat growth. 


m ooosar nun railway 

State, there wiu littlo or no pretense made of admin- Highness the Mshersjs of Cochin to the Paramblkolam Throaghont Its whole length the Cochin Forest Stats 
Utratlng the forests on scientific principles, with ths and Nelllampatty forests In O tober, 1903, suggested Railway is excellently constructed. The gage to 1 

more or lesa natural reault that while the Interior of a revision of this scheme which provided for the si- meter; the average gradient of the lime 1 la SO mad 

the forest area (from which there were no facilities tension of the proposed tramway to Paramblkolam, an the maximum gradient l in IS which gradient oc- 

for transporting the cut timber) remained practically additional ISVh miles, the experience gained during curs on the third of the five Inclines which have been 

untoui bed, wort being confined to the more accessible the preceding year or two having shown conclusively embodied In the construction 

portions and those from width transport was easy that the Paramblkolam River could not be railed upon The Inclined ways are ao constructed as to be self- 
It was not until the year 189S that a move for the bet- to carry every year anything like a year’* full yield acting, and three of them are altuated In aerlea ba¬ 
ler waa made when itigegsttons were made by the of Umber A survey of this extension was mads by tween Si and S3 miles and ths other two b ut we ed 

Resident, Sir James Thomson, which culminated, early Mr Haldwell, a specially engaged engineer, 4n 1904 and 28% miles. They are worked by means of vrlrs 
in 1897, In tho Madras government placing at the die- According to ths original scheme, the traction of cables controlled from brake houato by gear brakes to' 
poeal of tho Cochin Stats a British forest officer, Mr the timber trucks was to have been by manoal labor, dependent of each other, and consisting of borisontal 

Foulkea, for the purpose of Inspecting the forests and bat when the length of the proposed Has amounted to wheels round which the cables para tiro or three times, 

formulating proposals for their hotter and more profit- 31 miles. It waa recognised that manoal labor would Tbs Inclines are double railed with crom- 

able administration This gentleman’s report to- prove both too expensive and too laborious, and in over points at the up-hill side of each brake bouse, 

eluded tbs recommendation that the services of a September, 1904, locomotive engine traction waa The points are so arranged that a descending toed, 

trained and experienced forest officer he ohtelned, and, finally decided upon The modifications of the orig- which travels down by totes of gravity, nqnlrss pmo- 

acting In accordance with this suggestion, the Cochin Inal scheme already alluded to necessitated a full re- tlcally no uphill the l oco motive ptonis tbs 

Durbar obtained from the Madras government tbs consideration of other portions of It, chiefly the pro- truck, which os beta* uncoupled to then ruddy top tils 

loan of Mr V Alwar Chatty TFS for n period of poeed combined river and read transport which It was descent fn some esses, however empty fruglus gotof ' 

seven yean. His first care was to Inaugurate a period anticipated would not dear the amnnatotiOM of tim- up have to be haadwbuated altar n—eg plated, to 

of rest for tbs overworked area of timber and to let her Also In practical working tt was found that a order to plaoe them 1 on tbs atdo of th* upper Maflton 

about seeming a suitable outlet tor the pmspoctiv« out- timber slide, especially to the ease of lengthy and as which tbs traetka repO Mm. tbe MMrf hk f Sss- 

put of the then virgin forests. Surveys disclosed the heavy logs, was iffiMtlsfirisry, and the handling tt bit and an at lg tMtjl * 1 
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|HM ovw a grooved pulley « feet diameter, after 
srtdeh it form* a fignre S over a loom puna? back 
■gala 0T*r another < foot poller nwoateC oa the mum 
teaft m the first and thenee to the other line 
On the vertical abaft on which theae two poller* are, 
and on which the rope Undo are mono tad two horl 
•total dram poller* each f feet diameter Hi Indie* 
broad with % inch flanie* Steel band brake* S/1* 
t ash thick and 8 Inches broad studded with hard 
wood brake block* * Inches long can be applied to 
these drams by powerful linked lever* controlled hr 
hand wheals and Screws to control the speed of the 
load descending the incline The grooved pullere 
round which the rope binda are Ailed In with leather 
Motions on end grain to five a good grip The cast 
Iron portion of these wheels 1* suitably dovetailed out 
to contain the leather packing 
The first second and fourth of the five Inclined 
way* are on curve* round which curves the wire rope* 
Me guided by vertical rollers On the straight portion 
of the Inclines ths eabls Is supported by hoiisontal 
miter* placed SO feet apart Illustrations of one of 


slstent examination PM Moser baa yet mad* In 
this cava were fend fear sneh layer* of clay separ 
•ted by layen of tabe* White relic* of the new 
■toneage were found In the first and second layer of 
•she* In the third and fourth layers were discovered 
remains of the painter* mussel land snails the bony 
scales of the ewamp-turtl* and a mammal fauns *u< h 
ts ths otter beaver goat stag and wild bear which 
manifestly point to the fact that the first cave-dwell 
era resorted to the fresh wster districts for their sus 
Unance while the teter cave-dwellers found * much 
more generous source of nourishment along the coest 
An Important fact Is the presence In those oldeet lay 
ers of frequent tools and to ths same layers belong 
the especially Interesting art objects engravings on 
animal bone described plctodaily many of them In 
the Profaaeori report On a polished plue of stag* 
bora for Instance may be eeen the rud ly made draw 
log of a human figure that stands bmetn two tree- 
trunk* showing many branches As In the u t draw 
Inga of children the head Is represent d by a round 
depression and hands and feet by silts slightly curved 


ltoeer cave and very recently the P ro feasor found a 
well preserved human lower Jawbone In the eo-rsited 
Cave of the Bears Sandstone* marked with grooves 
made by whetting the bone tools on them prove that 
tho caves were also tho workshops of the ran-dwell 
era A high digree of development la shown by the 
pottery the vessels formed by a free band are maul 
fold not only In their form and material but also In 
their de oration one pleie being marked with a 
broad spiral band Immediately on either aide of which 
the depressions of the vessels are filled with white 
nlor In which are the ear* of corn and leavis of 
palm which ornament the band This pleco almost 
reminds one of the decoration of Myeenaan pottery 

Have pishes Memory t 

Btudtes as to th« mental poser* of animal* have 
already been made on several otiaaloni but only re 
ecntly have Inquiries been made a* to whether fishes 
have a memory or net Results have shown trace* of 
a in moiy both In coral sooihyt » and oiler rt i Irens 
of the d e] fcipcrlmenta hive been made with sev 



Part of the mate line with empty trais on a giai e 


these Incline* are here reproduced The rolling stook 
of tbs Cochin Forest Railway consists solely of open 
trucks specially dsalaried for carrying Umber with 
swiveled bolsters and chilled cast-iron wheels 

The Art of the Care-MwelUr. 

A very noteworthy discovery «f cave* which has 
brought to light a number of art objects of the oldest 
Inhabitants 1* reported by Prof Moaer In a late nun 
bar of Dfesohan In a depression which has the ap- 
psaranos of a trough of the valley extending from 
the Karst (Australian) plateau Trieste Nabremlna 
Date* to the Volntk Mountain* are found numerous 
caves to which loads a gate of reek under the project 
tag wall of the eM* Their inferior* are room* snail 
or spaeloaa, which ware first only place* of aojoorn 
far the Kite cavadweUu* who originally nomad* 
teter settled down to habitual residence in then That 
the «?*■ have sewed a long time ad abodes to pr oven 
by the fact that in theca are found frequent very 
thlok Were of day tatentreOfied twloe, thitoa fear 
mm with tsbea. In the tetter are fella of tho 
XHfekold Among tho can* vtetted the Botkgart 
mH, oltMted near tea vtadoct of the •onthem Kalb 
Way, far Kabceostoa, was nhjeetad to the mete pare 


On a second engraved place of bone a Jawbone that 
was found In the third layer of ashts 1* pictured 
with a contour of almost straight lines a wild* boar 
of which the head is almost triangular the tuaki 
being clearly drawn tbe eye* and ear* being faintly 
Indicated tbe bristle* on Its baik appearing with per 
feet dlstinctnen and the curl In Its till being nther 
Indistinct That the artist of the rave sought to re 
produce the aspect of nature In which he had often 
seen and slain the wild boar Is shown by the high 
gram In which the animal standi and which I* repre 
■ented by strong Incisions. On a thigh bone Is osslly 
recognised the bead of a sea turtle with eye and deep¬ 
ly cleft mouth the scales and fold* of tbe iktn are 
Indicated by easy stroke* and above tbe bead le a 
■officiant hint or a fluttering dragonfly and not tar 
from It are tufts of reed The two last engraved 
places of bone the Professor attributes to an early 
settlement In tbe new itonentge while the awkwsrd 
portrayal of tbe man may be considered as derive 1 
from the old stone-age 

While the layer* of ashes contained a generous num 
bar of finely worked tools of bon* and plectra of orna 
meat, the occurrence of relics of man himself Is re¬ 
stricted X* two ffiutetou with addition* from the 


ere! fishes b it the most striking results have tx en < b- 
tatoed with tho gray p rch which lives hi lly on a 
small silvery hued sardine Borne of this wire taken 
and colored red and wore then i ut Into th tank whcie 
the perch wae with several oth r silver colored ear 
dines Of course 11 normal once were at on e at 
tacked and eatun but It was not till hungry that th* 
l«nh made a tentative meal of our of the r d ol ted 
victims on recognising tt e sar tin flav r however 
he promptly demolish I th r malnder S it sequently 
the specimens In tbe tank demur 1 tbo sardlnts lire- 
spectlvi of color thus showing not only Ira is of a 
mem iry but also the rower to different tat* color Bub- 
sequintly sardines colored red and blue were pla ed 
In tbe tank together with the silver on a th came 
scone was repeated the bluo one* not being alia kod 
till the others were eaten and hungir ompellrl In 
vesllgatlon of the new comora After this Intruder 
tlon tbe perch ate the sardines of all thr e lyp s with 
out any difficulty Borne spines of the era n ttl (ae 
Unla) were then fastened to the blue sardines thise 
were at once avoided by the petch who inmitly got 
out of the way of the new comer* This showed trace* 
of memory as the remit* of contact with tbe sea net¬ 
tle were clearly shown and recognised 
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THE NEWLY DISCOVERED GOBLIN SHARK OF JAPAN 


Every now and then tho xoologlcnl world la startled 
by the aniinuntcmc nt of the dim every In Japanese 
waters of some very rar< or >ery undent type of 
animal Bo often In thin the mm that zoologists hare 
tome to look upon tin deep waters of lapun an a aort 
of imlurAllsls wonderirulni- a prmerve In wht(h live 
all manner of liilcnmlng animals Home of them of an 
ardmli lipe Ionic exllnd In othrr parte of the world 
Thi i xjii .1at ton of n markable dlecovorlue In three 
uuh re Ih ho Hlroiift that J Imve heard a distinguished 
Aim i han zoologist, who la himself well acquainted 
with Inpunoer waters aay that he 
would not lie greatly surprised to 
hear some day that a real Mueasaiir 
or Ichthyosaur had been hooked In 
the dipt he of huro ft hum or warm 
ft'ai k ( urreiit or Japan 
It Is til tin so waters that Japaueai 
IlHheruien mi aelonnlly take on their 
lines a shark whom- grotesque nose 
hue won him among natives tbu 
name of Trngittamr or goblin 
shark One of these "goblins' 
tame Into tin liandH of President 
David Starr Jordan of Iceland Stanford Untveruliy u 
oozon yea re ago and wan at once recognised as an 
Intercut Ing ar< hale type whose close relatives had long 
since become extinct President Jordan described it 
under tho name of Itittukunna owtfosi—the name 
being given to honor at the same time the late Prof 
kakhhl Mltsukurl who for a quarter of a century 
was I ho leading light of Japanese x oology and Mr 
Alan Owston, a natural history dealer of Yokohama, 
who was Instrumental In aecurlng the specimen Tills 
name, by the way, docs not stand at the present day 
but must be replaced by ftiapanorhynthui —a name 
which had previously boon applied to the teeth of the 
extinct apeotef of this type of shark found In the 
rocks of the Chalk Iwrlpd, in different parts of the 
world In accordance with scientific nsngt therefore, 
the Japanese shark described by President Jordan 
nnut now be known as (tcapaiwrhym hus tnritonl 
It 1* now til be recorded that a second spocles of 
goblin shark fasa turned lip In a most unexpected way 
It happened thus All of the sharkB caught In Japan 
In the past year* and 
sent to the various 
mu Be urns — about 
twenty la all—were t 
looked upon as be¬ 
longing to the same 
species, 8 uwtont 
So one had ever 
thought of comparing 
several specimens. In 
fact, these sharks are 
so rare In museums 
that comparison I a 
generally quite out of 
the quealton It was 
therefore a pleasure 
for the writer to have 
had the opportunity 
of comparing aeveral 
specimen* In the ool 
lection* at Columbia 
University and the 
American Museum of 
Natural Hlitory and 
to And among lhara 
a new aperies of the 
goblin shark This 
ha* recently been de¬ 
scribed In the Hulls- 
till of the Anurlnan 
Museum of Natural 
History as Hoaposo- 
rhyni hut Jordan!—tbe 
specific name being 

given In honor of President Jordan, our greatest au 
thority on the fish of Japan 
Now to come to the flah himself As seen In the 
Illustration (Klg 1) the new shark la certainly 
grotesque, well deserving his sobriquet ‘goblin" The 
largest spoclmcn In this country Is one tn the National 
Museum at Washington measuring over oleven feet, 
and the species probably attains a length of fifteen 
Fortunately It Is not given lo frequenting the hatblng- 
beaih, but keeps lo dee|>cr waters—usually about fifty 
fathoms As Is generally the emu with fish from deep¬ 
er water, this shark Is soft and pliable Even after 
hardening tn a preservative for several months, It 
can be rolled Into a ball The moat remarkable feat 
nre la the mrlouslv elongated “nose" (shown In Fig 
1) It la tlilH logeiher with Its protruding jaw and 
small beady eyes, that gives the shark that, ugly 


BY DR. L HU55AKOF 

appearance. The teeth (Fig 3) are sharp and slen¬ 
der, each like the pointed end of an awl They con¬ 
stitute a most effective weapon, which must be fingered 
with discretion even on the laboratory table As to 
the p« ullar anatomical characters, suffice It to say 
that In the total make-up It Is so different from all 
other sharks that President Jordan was at first In- 
«lined to rlaMlfy the genus to which It belongs In a 
special family by itself 

As to the differences between the new special and 
the one already known, we need nay only a few words 


ter of fact, carbon monoxide la Invariably found In an 



Fig 1.—The newly discovered goblin shark (Beapaaorbynchas Jordan!). 


The pictures show the differences at a glance even to 
the layman In matters Ichthyological The new form 
(lower pliture) la distinguished by a muih Inu pro¬ 
truding Jaw, by a very much smaller splra. le (the 
minute accessory gill pore seen at some distance back 
of the eye), and by the fact lhaL the eye Is situated 
opposite the middle of the Jaw Instead of back of It 
These features are qulto sulfirlent, In the opinion or 
experts, for separating our goblin as a distinct “kind 
To the general reader they may perhaps be or tntoresl 
us examples of (be degrees ot difference Which are used 
by specialists to distinguish species ot fia^ < 


Admit to warn all amokers against Inhaling H per¬ 
sistently Theories as to what happens in tbs corn- 
bastion of tobacco in the various ways It Is smoked 
next took Into account the extant to which condensa¬ 
tion products were formed and retained tn the to¬ 
bacco The most effective condenser, of course, la the 
pipe, and there can be little doubt that owing to the 
length of the stem a comparatively small proportion 
of these condensation products reaches the mouth 
In the cigar, on the contrary, the 
condensing process hag a tendency 
to travel throughout the cigar, at 
all events, ss the cigar gets shorter 
the condensed product area gradu¬ 
ally reaches the mouth and eventu¬ 
ally the products are conveyed 
there by the heat of the burning 
end It has been said by con¬ 

noisseurs that no cigar Is worth 
smoking after one-half of It has 
been consumed, which seems to be 
of theoretl- 


Tho question as to which ot the three forms of 
smoking, the pipe the i Igarette, or the cigar, Intro¬ 
duces tho greatest proportlno of nicotine Into the 
smoker’s system has never obtained a completely de¬ 
ceive answer, although It hsa received considerable 
dlnrnsalon from time to time vAt one time it was than a damp one di 
freely asserted that the tobacc^whloh contained the choice a new cigar 


cal (ouslderatlons very suitable for application by 
millionaires Again, a cigar that baa been partially 
smoked and then allowed to go out la decidedly un¬ 
pleasant when re-ltt, owing doubtless to the spread 
of condensation produrta to the mouth and. In th* 
rase of the pipe, the burning area I* always In the 
same place, It never cornea near the mouth, and 
therefore the probability le that tbe condensation 
products do not reach the moutb In, at any rate, ap¬ 
preciable quantities la the cigarette the condensa¬ 
tion products eventually reach the mouth, but there 
Is In tbla case leas chai.re ot condensation products 
forming since the combustion la unhampered, the to¬ 
bacco being freely In contact with the air The ques¬ 
tion of moisture, however, must not be left out In 
these considerations, for it Is obvious that damp to¬ 
bacco will form condensation products more readily 
than dry tobacco It Is probable, therefore, that a dry 
cigar or cigarette gives off less poisonous products 



l. but n 

r an old cigarette It la reaaon- 
able to conclude that 
the amount of nico¬ 
tine reaching the 
mouth does not neces¬ 
sarily depend on the 
amount In the tobacco, 
but on tho form In 
which It is smoksd 
In drawing this con- 


hartnful form of to¬ 
bacco smoking, then 
tbe cigarette, and last- 
ly the cigar—Lancet 


Fig Sf—Under aide of bead 
ef Jordan's goblla shark, 
showing mouth and teeth. 


Fig- Heads of two specks of goblla shark The lower oi 
the newly discovered Jordan’s goblin shark 


i is that oi 


remarked that the 
centers of seismic and 
volcanic activity move 
slowly westward In 
a recent Issue of tha 
Phyalkallicbe Z e 11- 
sehrlft, H Weimar 
adopts this belief and 


THI IIWIY DISCO TXUD OOBLOT OUI OT JAP AX, 

highest amount or nicotine necessarily tended to be 
the moat Injurious, no matter In what form It was 
smoked, but we now know that the form of smoking 
Plays an Important part There was s theory that 
not In all three cases was tbe original nicotine In the 
tobacco conveyed as such to the moutb, sometimes It 
*«• destroyed by effective combustion, while st otheT 
times pyridine was responsible for toxic effects, Ac¬ 
cording to this theory which was all on tbe right 
track the cigarette was least harmful, because the 
tobacco siong the thin paper wrapper was exposed 
Treely tn the air and i 

well burnt and all nicotine was destroyed 
this It was held that la such a case on* potso* diaap- 
ixared only for another one to be elaborated, hud 
larbon monoxide was round In marked quantity as a 
poisonous constituent ot cigarette smoke. As a mat¬ 


the westward move¬ 
ment by reviving th* 
old hypothesis of s 
solid nucleus, separated by a thin stratum of Uqald 
from tbe earth’s crust, and rotating slightly lesa rapidly 
than tha latter According to Weimar's calculations, 
the nucleus makes a complete revolution, relatively to 
the surface of tbe earth, tn 863 yeans. (There Is room 
for s good dual of uncertainty In such calculations.) 
Wehaer supposes, further, that the nucleus la studded 
with protuberances which are center* of activity and 
that thdae protuberances, coming Into contact with 
weak part* of the earth's crust, cause earthquakes and 
theory and th* records 
observed by navigators of the 
Atlantic Ocean dhrfng the last sixty yean. Wehner con¬ 
cludes that a .group of three formidable protuberance# 
has new arrived under the retire between 1 dbg. N. 
and 1 deg 8. latitude sad 37 add U ds* W> Jqttttwk, 
end that danger la iauntaret tattdt s*rt of the,**!*., 
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t« Um outwardly Baring form of ths transmitter tbs Fig. 1 is provided with a cylindrical compartment that 

device la thus firmly mad* teat. Between the ring- opens at one end Into a recce* n and at the other 

ahaped plate and the transmitter la a atrip of felt ead communicates through a partition / with a recces 

which aervea to prevent vtbratlona that atrlke the 0. Bach tween la titled with a lug adapted to receive 

plate from being communicated to the mouthpiece of the terminal wires or the line The lugs aro engaged 

the transmitter The second member, wbteh Is hinged by screw* that pass through the blocks and servo 



Interlocked A weight placed on the Interlocked tiles 
produces an outward spreading thrust against the two 
I beams A and B To resist this thrust the 1 beams 
aro braced by means of cross rods, as Indicated by 
dotted lines In the illustration Our Illustration dhows 
part of the upper panel of one of the sections broken 
away to reveal the reinforcing which, In this case, 
consists of a netting of heavy Iron or steel wire tin 
bedded wltbtn the material 1 lie lower panel ta 
braced by means of bars G Imbedded therein which ex 
tend up into the tongue F They take the end thrust 
and materially strengthen this portion of the arch 
The ' vacuums" or wedge-shaped air spaces formed be 
tween the panels serve to prevent undue travel of beet 
through the arch In case or Are A building having a 
large proportion of surh arches Is therefore to that 
extent rendered more nearly flreproof than would 
otherwise be the rase The inventor of this arch Is 
Mr Eugene P Pltxpatrlck. of 158 Withers Btreet, 
Brooklyn. N T 

Iimil POX TXLXPHOXl txaximittixs. 

Unless one Is using the telephone In a booth or in 
a quiet room 11 Is Impossible for blm to exclude sit 
local disturbing noises by stopping the ear that is 
not applied to the receiver, for the reason that the 
noises reach blm by way of the trauamltter of bis 
own instrument In order to eliminate all Buch dis¬ 
turbing sounds a very simple device haa recently been 
invented which may be applied to any telephone trans¬ 
mitter This device Is Illustrated In the accompany 
Ing engraving It la extremely simple, consisting of 
two members binged together, one of them bolng a 
ring-shaped plate adapted to bo placed over the mouth 
of the transmitter and provided with ears which are 
bent back over the outside of the transmitter A 
wire band la then fitted over the ears, and the latter 
are bent upward and booked over the wire Owing 



I0TX1 JOIXT VOX WXOTOST-aTXll SAIHXi. 

vertical bar (Fig. 3) of the sash Just large eDough to 
admit the flange of the horlxonlal bar The molded 
part of the vertical bar la then pressed out so as 
to fold closely around the molded portion nt the horl 
xontal bar, ai shown In Fig 3 In the latter bar a 
small notch Is cut bs Indicated In Fig 1 to act as a 
lock It will be observed that the amount nf metal 
removed In making this Joint la infinitesimal The 
bars run without break from top to bottom of the win 
duw as well as from side to side, making a particularly 
strong framework, and this permits of using a much 
lighter section thin Is possible with a miter Joint con 
*truction, so that a great saving Is effected In the 
weight of the material used and rcmsecpicnLly tn the 
ultimate cost of the sash Furthermore, the unusual 
type of Joint makes a break In the monotony of the 
window gash which Is pleasing to the eye A patent 
on tbts type of sash has been secured by the Detroit 
Bteel Products Company of Detroit, Mich. 

IARTT ITU BLOOX. 

Heretofoio when fuses Buch as ttau screw plug, ordin¬ 
ary cartridge, or the open wire type, have been used, It 
lias been customary In making temporary installations, 
requiring a larger capai Ity than supplied by the block 
used In the original Installation to remove the original 
tuae, and to substitute] therefor one of larger and lu 
many Instances of a dangerously large carrying capac¬ 
ity This has resulted In permitting a load to be Intro¬ 
duced on the wires which has taxed and In some Lises 
broken down tbc Insulation by beat, resulting often 
In producing a dangerous fire To obviate such possi¬ 
bilities tbe fuse block Illustrated la the accompanying 
engraving has been devised It la so arranged ss to 
prevent the Introduction between tbe terminals of a 
llae of a fuse having a larger carrying capacity than 
M designed for tbe line Tbe block A as shown In 


AUTOMATIC STOCX (ALTIXO SXT1CX 

Cattle when housed or running free In a field need 
u limited supply of salt to maintain them In good 
condition If the salt is plrned lu troughs mixed with 
feed some nr the unlniuls will prevent other* from 
getting a proper amount of the salt The ncrompany- 
Ing engraving Illustrates a device wblih afford* free 
at cosh to the slock for obtaining the rccpitsltc amount 
of will and at the wimn linn protect* thn salt from the 
elements and prevents waste It cupstate of a cup- 
shut* cl leceptailn which Is hemispherical, as indi¬ 
cated nt A In the illUHlrullun A cover piece B Is 
sot urod to the rect ptat to A by means of screws which 
are threaded liiLo lugs F formed on the member B 
The rover piece Is also hemispherical In sha|w, but 
Is nit nway at the forward side to adnlll the muxxlo 
of the aulmal A hood D Is liluged to (he cocer B 
and serves normally to c lose the opening lu the latter 
At the forward side of the hood Is a lip E which pro¬ 
jects forward and Is curved upward Tho receptacle 
A Is provided with a similar Up t, which however Is 
curved downwnrd thus leaving an opening which will 
expose tho salt and annul the stock In usu a snr 
Hclent number of the sail holders sro plaLcd In the 


hood by shoving his inii/yh hensnlh the Up E and 
rocking the hood back until It engages a lug V When 
the animal withdraws hts mux/le for the salt holder 
tho hood will Close by gravity thus protecting tho 
salt from eximwire to tho elements Messna Frank 
and Thomas L. Pelfcr of Ui nson III (H F 1) S’o 3) 
have recently secured a patent on tills salting devlco 



automatic rrocx-mrao dxticx. 
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Pennsylvania R. R. 

REMINBEI BULLETIN 


A Boon to the Busy Man 

The use of die most modem type 
of speed-making locomotives, coupled 
up to the best type of equipment 
and guided by the most vigilant man¬ 
agement makes railroad travel secure 
and prompt 

The tune of a busy man is one 
of his asset*. It means either gain or 
loss to him. 

The certainty of figuring his tune 
m transit to tbs exact hour relieves 
his eng a ge m e n t hst from entanglement 

The telephone may make the en¬ 
gagement, the train will keep it 
The Pennsylvania Spedal fob 
lows up die telephone message. It 
beings the two ends of the wire 
I together and consummates the meet- 
| mg between working hours. 

The man with business connec- 
■ toons m New York and Chicago can 
1 lose no tune by traveling on the 

t Pennsylvania SpedaL t runs 

£ while die desks are dosed. 

' Pennsylvania Spedal (18 hours 
(• between New York and Chicago) 
d leaves New York 3.55 p. m. Down- 
U town Tube 4K)5 p. m. and arrives 
1 Chicago 8 55 a. m. 

Over five hours for business to 
t, 2.45 p. m. when it leaves Chicago 
* for the East and arrives in New York 
next morning (Breakfast on the tram) 
!; at 9:45 a. m. 
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Are You Getting A Dollar’s 
Worth of Steam from Every 
Dollar’s Worth of Coal? 

Coal is but a means to an end, and 
that end is the running of a mill, a loco¬ 
motive, a steamship, a dynamo. It is 
most important, because here the first 
loss so frequently creeps in. 

Users of steam coal should purchase their fuel 
supply so that they are assured beforehand of a definite 
amount of steam-raising power. 

P 4 RDEEbituminous COAL 


a high grade of Bituminous Coal 
for steam purposes, is all taken 
from the same basin in Cambria 
County, Pennsylvania. Its heat 
units are practically constant 
The shipments run uniform— 
and just what PARDEE COAL 
will do under the boiler is 
known. 

There's a dollar’s worth of steam 
in every dollar’s worth of PAR DUE. 
COAL Ash and sulphur are at 


the minimum. That is why 
PARDEE COAL earns a premium 
for its high steaming qualities 
from large users. 

That is why PARDEE. COAL 
is the most economical. If you 
use but a dozen tons or many 
thousands per month, it will pay 
you to investigate. The services 
of our mechanical engineer or 
chemist are at your disposal 
without charge. 


PENNSYLVANIA COAL & COKE COMPANY 

T. H. WATKINS. Receiver 

WHITEHALL BUILDING, NEW YORK 
«. 141 Milk Street Syracuse. Union BnlMlag Philadelphia, Laid Title laMlafl 


1 paper* Firmly Together 


The Elkins Saw Filer and Clam 
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A TRIBUTE TO AMERICA* IHIPBUILDUTO 

A LTIIulCIH llu> general inilillt has apparently 
railed to appreciate lhe significance of the 
recent winning or a 122,000 000 nrtlnr for bat 
tleshlps by nn Amirltun shipbuilding firm lu 
tomiK'llilon with the leading yarda of Ureal Britain, 
Front e (lermanv, and Italy, the Impurtanic of thla 
matter la fully apprulatid abroad 
The fads are as follow* About one year ago the 
Argentlne government aHkod fur proposals for two 
firstilass battleships, and It requested four Amerl 
can Urma and all the hading fonlgn shipbuilders to 
put In bid* on tbo lontraet The plana submitted wen 
not accepted The Argentine Commission then pre 
pared Its own RjM<cll1rBllnnR and asked bid* from a 
aclit ted number of these contractors On the receipt 
of the swond lot of lllds It again narrowed the com¬ 
petition dowm lo one Amerhan firm, (he Fore Hlver 
Company two English firms Vltkers Sons A Maxim 
and the Armstrongs nnd one (oiupany each from Gir 
many. Frame, and Italy As a result of this last com 
petition I he award was given to the Fore River Company 
on designs and prion submitted by Preside ut Francis T 
Bowles, formerly Chief Naval Constructor of the 
United States navy One of these ships will be built 
at the Fore Hlver yard and the other by the New 
York Shipbuilding Company 
Judging from sueh particulars regarding the design 
of the vessels as are available, they will be the most 
powerful fighting ships afloat at (he time of their 
launch Although In dlaplacemt.nl they will not exceed 
our two tatest battleships the 'Wyoming nnd ‘Arkan 
aas the dlapnaltlnn of their twelve 12 Inch gum la 
such that they will have a considerably more powerful 
concentration of Are on every point of bearing except 
abeam This advantage Is seruretl by placing the two 
amldihtp turrets t a t't (It los or diagonally, an arrange¬ 
ment which permit! (ho four guns In these turrets to 
be trained dead ahead or dead astern aa may be de 
aired Slim the four 12 Inth guns In the pair of turret* 
In the bow and at the stern tan be trained axially, 
this ship will be capable not uuly af concentrating all 
twelve guns on either broadside as will he done by our 
pew ‘Wyoming tints, but also tight guns dead ahead 
end eight dead aelern aa against a Are of four ahead 
and four astern for the Wyoming ’ 1 he bell la Lo be 
10 Inthea In (hitknees and the speed 22 knots Ap¬ 
parently, unless some other features of the ship have 
been sacrificed this vessel represents the highest de¬ 
velopment of offensive power yet attempted In the 
history of warship construction 
That iht Ann titan tinder was lowtr than that of 
auch firms as Vltktrs And Armstrong Is explained by 
the fart thnt armor plHle and the nleel for the hull 
construction tau bt obtained al a lowtr price in 
the United Slates than It tan abroad, the difference 
In this regard being so great as to more than offset 
thi high tout of Ann rltun labor Whatever be the 
rinstm for our mitress, the fat) remains Ihat the plac¬ 
ing or this large mnlrnct with nn Amtrltan Arm adds 
gnall) lo ihe prestige of our yards and testlfles to thn 
high point of exet Hence lo which warship construe 
tlon has bun tarried In Mils country In I his ronnee 
lion wr mav ns will draw attention lo the fat! that 
the apRlhv or iln I nltitl Slates to any proposed meas 
nn*s for the n mini Hal loll of tmr men hant marine has 
reduced the must nit I Inn of mtrthani vesstls to such 
a low point that our leading shipbuilding vards are 
lo-dny kept nllvt almost intlrely by govt ruinent orders 
Tor work Nor must It lie argued that the securing or 
this large warship mnlrnct proves that there la no 
necessity for govcrnmml Resistance In the upbuilding 
of our merthnnt marine for (he question of the subse¬ 
quent tost or running a mm bant ship, which la much 
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higher In the American than In foreign service, does 
not enter Into the consideration of warship construction 
Moreover, the competition In the construction of mer¬ 
chant steamers is much keener and the prices are rota- 
tlreiy lower than for the tonst rut tlon of warshlpi 

COULD THI XABTH COLLIDE WITH A OOK1T T 

O N May 18th next the earth will be plunged 
Into the tall of Halleys comet and the 
head of that body will Is- but lip,000,000 
mites away It Is but natural tbat a think¬ 
ing man should ask Is there n possibility that the 
earth may eninunier a tome* and thus come to a 
frightful end* 

furiously enough, It was Halley himself who first 
pointed out the possibility Whlslon Newton b surces 
stir In the I.uiaslan chair of mathematics at Cambridge 
mbs so alarmed at “a chariot of Are’ which Aared up 
In his day, that Halley was prompted to look closely 
Into Its movt-mtnls His work led to the startling re 
suit that tbo comet, when passing through the descend 
Ing node had apprnai hed thn earths path within a 
pc ml diameter of the tarth Naturally, Halley won 
(■end what wuuld have happened had the earth and 
the comet been act unity so i lose together In their re 
spectlve orbits Assuming t he comet u muss to have been 
romiiarablo with that of the earth (an assumption which 
we now know to have been utterly beyond reason 1 he 
concluded that their mutual gravitation would have 
mused a change in the position of the earth in Its orbit, 
nnd consequently In the length of a year This train 
ef thought led lilm to consider what the result of an 
actual collision would have been, and he concludes that 
‘If so large a body with so rapid a motion were to 
strike the earth—a thing by no means Impossible—tho 
shock might reduce this beautiful world to Its original 


Hence llalley not only dispelled the superstition and 
the terror wblrh once followed lu a comet s wake, but 
rImj iKiinletl out a possibility which the supers!Itlous 
Hark Ages had ever dreamed of It seemed to Halley 
not Improbable that the eurth had al some remote 
lierlod been struck by a comet whlth, coming upon It 
ibllquely hail changed th< posit tun of the axis or 
rotation, the north pole having originally, he thought, 
been at a point not far from Hudsons Bay The more 
recent Investigations of Kelvin And Blr Qc-orgt Darwin 
completely upstl any suth theory 

Since Halleys time the chance of a collision be 
iween the earth and a comet has engaged the attention 
or many astronomical matin inatlclans 1-aplare, for 
example, painted the possibility of a collision with the 
earth so vividly that he startled his day and generation 
He drew a picture of a comet whose mass was such that 
a tidal wave some 13 000 or 14,000 feet high Inundated 
(he world, with tho result that only the higher peaks 
of the Himalayas and the Alps protruded Lalande 
created a panic by a similar consideration of the subject 
In a [taper whlih was Intended for presentation before 
the Academy of Bclenres, but which was nut read 
Such was (he popular excitement, that he felt lilmseir 
constrained to allay the public fears as well as bu 
could In a soothing article published In the Claxetle de 
Franc-e The masses assumed by both lAplace and I-a 
lands are so preposterous that their theories are no 
longer seriously considered by any sane astronomer 

Since the day of Ijiplace and Lalande there have 
been several comet "acarei ” Blela s cumet crossed 
the earths orbit on October 28lb 1832 When that 
fact was announced, Europe was In a ferment The 
orbit of the earth was confused with the earth Itself 
Such was (hi popular excitement, that Arago took IL 
upon himself to eonipnle the possibilities of a collision 
He pointed out that tho earth did not reach tho exact 
spot where the comet had Intersected the earth's orbit 
until a month later, on November 30th, on which date 
the comet was 60,000 000 miles away Incidentally ha 
pointed out that a collision was always happily re¬ 
mote Hi thought that the chances of a meeting 
were about one la 281 000,000 Babtnet, on the other 
hand, thought that a collision was likely to take place 
once In about 15 000 000 years. More recently the en¬ 
tire problem has been considered by Prof W H Picker 
Ing of Harvard By a collision he understands, first, 
that any part of the earth itrlkee any part of the 
comet a head, second, that any |i*rl of the earth strikes 
the moat condensed point In the head (thn core) as 
distinguished from the larger nucleuB What the aver¬ 
age slxe of a visible comet's head may be, we have no 
means of knowing Young eitlmales that for a tele- 
ecoplc comet 11 average* from 40 000 to 100,000 mllaa 
In diameter The head of the great comet of 1811 was 
1 200 000 miles, that of Ilolme'i comet in 1881, 700,000 
miles, and that uf naked-eye comets generally over 
100 Otvo miles 

In the last half of the lost century 121 rometa In 
eluding returns penetrated the sphere of the earth's 
orbit From this Prof Pickering Infer* that we should 
expet I to be struck by the core of a visible comet ones 
In about 40 000 000 yrers, and by some portion of the 
head once In 4 000 000 year*. Since comets’ orbits are 
more thickly distributed near the ecliptic than In other 
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redone at the sphere, the collisions would acthtr rather 
more frequently than this, but hardly as often aa onea 
In 2,000,000 yean, and slnco It has been estimated that 
animal life has existed upon the earth for about 100 r 
000,000 years, a considerable u umber of collisions, per¬ 
haps aa many aa fifty, must have taken place during 
tbat Interval, lu Prof Pickerings opinion, evidently 
without producing any very aorloua results 
The old notions of the tidal effects of comets were 
based upon an erroneous conception of cometary 
masses. It seems astonishing that a man of Laplace's 
wonderful mathematical powers should not havo con¬ 
cluded that a body like a comet, which can sweep 
through the entire solar system without deranging « 
single one of Its members, must havo a mass so small 
that It isnnot appreciably affect the waters of tho 
earth As It Is, cornels are more likely to be captured 
by planets (witness the comet families of Jupiterand 
Hat urn) than to derange a member of the solar ayglum 
or to produce tidal effects. 

The plunging or tho earth In tho tall of Hailed* 
comet naturally tauses niany lo wonder what will be 
the effect upon tbe Inhabitants of the earth Similar 
j>ausage* occurred In 18)9 and 1861 but no one wu tbs 
wiser until long after Homo astronomers claimed to 
have noticed aurora) glares and meteoric display* at 
the time, but whether these were really associated 
with the comet or not cannot definitely be Btated At 
all events, It may be safely held that nn May 18th next 
none of us will be aware or the fart that we are literally 
breathing the tall of Halley’s comet From thla It 
may well be Inferred that the wild tales of the possible 
t fleets or ivolsonouB gases, tales for whlrh the news¬ 
papers are very largtly responsible, are utterly wlthaut 
foundation It Is true that n comet's tail Is compered 
of poisonous and asphyxiating hydrocarbon vapor* and 
of tyanogen, but It Is also truo that the actual amount 
of tnxlr vapor la so small that when the earth la 
brushed by tbe tall of Halley’s comet, tbe compoatUon 
of tbe atmosphere will not be so attic ted that a chemist 
could delect It Flammarlon has drawn a vivid picture 
In hla ' lu Fin du Monde" of the possible eBect of 
passing through a tall highly charged with vapors. Ho 
has show n ua lerrlflt d humanity gasping for breath in 
Its death struggle with carbon monoxide gas, klllad off 
with merciful sw Iflness by cyanogen and dancing Joy¬ 
ously to an antestheiii death, produced by the oonver- 
slon of the atmosphere Into ultroua oxide or dentist's 
'langhlng gaa " No one nr any common sense should 
he alarmed by these nightmares particularly when It 
lv considered that so dlaphannusly thin la a comet's 
(all, that stars can be seen through It without dlmtnn 
tlon In brightness 

PATIHT ,00MFLXXITIXS IX 8RUT BR1TAH. 

I N the course or a Judgment In an Important patent 
tase before the House of Lords, ths supreme 
tribunal of Orest Britain, tbe Lord Chanool- 
lor made very pointed reference* to the 
eomplexlty with which patent specifications are 
sometimes encumbered During tbe past few 7MU* 
there hate been an Increasing tendency to render rack 
specifications aa Intricate and aa voluminous aa pos¬ 
sible, thereby obat tiring the vital Issue Only a tow 
weeks previously the Chancellor complained la An¬ 
other action of the manner In which claim and narru- 
tl/e had been eo Intimately Interwoven that conattier 
able difficulty was experienced In unraveling the real 
factors In the Issue Such a tendency, the Lord Chan¬ 
cellor pointed out, defeated Ua own object, for where 
[latent specification! and claims were so fra mad os 
to puxile a student, btunueas men were afraid to take 
out a license for its working, for fear their Interpreta¬ 
tion of the patent might be found to be erroneous, be 
found guilty of Infringement, and be mulcted In heavy 
damage* The particular rase In which tbo Lord 
Chancellor was constrained to make tbeee comment* 
was In connection with Improvement* In the casting 
and trimming of stereotype plates. Tbe court eon- 
tended that the specification of the original patent 
was extremely voluminous and complicated, amount¬ 
ing almost to the bulk of a treatise. In wblrh there 
was Infinite redundancy and repetitions, and constant 
references to Illustrations which were somewhat dif¬ 
ficult to follow It was a document which needed a 
prolonged aud penetrating study In order that any 
one who wished to work out problems In this parties 
lar field of Industry might know how to avoid all pan- 
slble risk of Infringement 
In the coum of hli remarks the Lord Chancellor 
pointed oat that Inventor* who drew up such compli¬ 
cated claims must run the risk of the whole patent* 
being declared void by tbe court on the plea of am¬ 
biguity The framing or specifications In thla man¬ 
ner ha declared to be an abuse of tha law, and he 
gave tho warning that It would he checked, if the oc¬ 
casion arose, by the simple pr ocure of dec taring tbo 
patent invalid These timely remaria have been 
greatly appreciated by British commercial and manu¬ 
facturing establishments, and there ta no dnobt that 
advantage will be taken to drew up (pneUtaaitoM la a 



ENOWEEklNO. 

Mm Oh—to modal, (omiM by t a celebrated en- 
gtaeer, Octave Chamrte, and awarded by the Weaum 
Boctoty of Engineer* tor tba beat paper presented dur 
Inc tba year, baa been glran to Prof Talbot’ University 
or Illinois, (or paper entitled "Teats of Cast Iron 
and Reinforced Concrete Culvert Ptpe,” which em¬ 
bodied results of a research extending over a number 
of yearn. 

Tba Interstate Commerce Commission points with 
pardonable pride to the saving of life and limb which 
baa raautted from the operation of the safety appli¬ 
ance law In 1891 one out of every 349 men employed 
In car coupling wae killed, and one In 13 was Injured, 
wherena in 1908, one out of 983 was killed, and one 
ant of 81 was Injured—an .Increase In the factor of 
safety against death of 181 6, and agmtnit Injury of 


which arc bring built for the Brasilian navy, the pro¬ 
gramme of construction Includes ten destroyers of the 
staunch seagoing type being built by Messrs Yarrow 
Bis am In commission and the seventh recently ex¬ 
ceeded her speed of 17 knots during trial* on the 
Clyde, carrying a load of 100 tons. These vessels are 
140 feet long end they are propelled by twin recipro¬ 
cating englneo of 8,000 horae-power 
■ton J. Arnold has been appointed subway engineer 
for the city of Oblcagu, and It Is probable that about 
nine miles of subway will be pnt under construction 
forthwith. The city has aullklent funds for this pur¬ 
pose front Its accumulation from the street railway 
company's dividends, and the atreet-car companies are 
bound to contribute 95,000,000 Thu Oret section will 
he bnllt In the heart of tba city, and will form the cen 
ter from which later construction will radiate 
There to ntut h significance In thu recent rapture by 
the Germans of several big contracts In thto country 
The Khenlsh-Wostphallan works have contracted to 
build three more 10,000-horae power turbines for the 
Niagara Falla power plants, which will make fifteen In 
all with a total horae-power of 150,000 Other Herman 
Arms have obtained orders to build a series of large 
coke ovons for the Bethlehem Steel Company The 
order includes 400 ovens with a capacity of 3,000 tons 
a day. and the coat will he about 84,500,000 
There to much talk In the air about the construction 
of a 10.000-ton battleship for the United States navy 
and Ita cause to to be fonnd In the advent of the new 
and very powerful 14-Inch gun, which recently under¬ 
went Ducceseful teste at Sandy Hook. If the 14 Inch 
g«n to to be Installed, and the total number or auna Is 
to remain the same aa In the “Wyoming." an Inc reaao 
In displacement becomes necesaary Indeod, It Is 
questionable whether even a 30,000-ton ahlp could 
mount twelve 14-Inch guns and give them adequate 
protection. 

Only those who have wltnoeaod the great congestion 
on the present subway can understand the supreme 
satis (action afforded hy_ the determination of New York 
city's very efflclent Mayor and the Public Service Com 
mission to build at once an additional system of sub¬ 
way* at a coat of 9100,000,000 The routes Include an 
entirely new north and south subway from the Bronx 
to the Battery by way of Lexington Avenue and Broad¬ 
way, and a aubway In Brooklyn connecting tbs line* 
over the Williamsburg Bridge with the new Fourth 
Avenue route In Brooklyn, the latter to have elevated 
extensions to Fort Hamilton and Coney Island 
Tho Federal authorities have approved of plane for 
the opening of the Delaware River to a navigable 
depth of 11 feet aa far aa the city of Trenton, and It to 
believed that the development of deep-water navigation 
farther Inland will be only a question of time. In Eu¬ 
rope stupendous work of thto character has been done 
Manchester apent 880,035,000 on the 38-mlle canal, 
which has made the city of Manchester a seaport, while 
Du Is berg In Germany, 100 miles from the mouth of the 
Rhine, and Cologne, 150 miles from the sea. are both 
In (roe communication by water with the seaboard. 

Mr. Qeoiga flHbba, Chief Engineer of Electric Trac¬ 
tion or the Pennsylvania Tunnel and Terminal Rail 
road, In a report made at the last session of the Inter¬ 
national Railway Congress gives some comparative flg- 
orso of economy of tho West Jersey and Seashore Rail¬ 
way and tbs Long Island Railroad on lines that were 
formerly operated by steam. During 1908 the Long 
Island Railroad operated Its electric line at 17.80 cento 
per ear mils aa against a coat of 17J6 cents ter steam 
trttat mileage. On the West Jersey and Seashore the 
oosta war* 10.41 oants for electric aa against 1138 cents 
for steam mileage. Tba relatively unfavorable results 
oa the latter railway are accounted for mainly by the 
(Oot that (tops wat* frequent on the Masai aerriqe of 
the Long Island Railroad and the steam service there¬ 
fore was costly; whereas on the Wan Jersey Road the 
average number oT tare per straa train wae twice that 
of the electric, and much of the service waa express 
with few stops pad therefore of aa exoeaUeuaUy eco- 
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ELECTRICITY. 

Tbs drat Edison medal of the American Institute of 
Electrical Bn glues ra was awarded to Prof Bllhu 
Thomson for hto achievements In electricity, on the 
occasion of the anniversary dinner of the lnatltute 
This medal waa founded by rrlende of Mr Kdlaon, and 
to Intended to commemorate hto work 
A remarkably long wireless transmission was re¬ 
cently recorded by the steamship "Tennessee," live days 
out from Honolulu, which succeeded In catching a 
message from Table Bluff on the coast of California. 
The meaeage waa a waather report, which was after 
rard verified by the Navy Department The distance 
of transmission was 4,580 miles 
A recent test of wireless telephony was nude to 
show Its value for transmitting music Several selec- 
t'ons were sung in a transmitter at Hkrk Avenuo and 
Fortieth Streot, New York, and were listened to by a 


At times the singing was very clear, hut frequently It 
waa impossible to hoar anything but a confused blur 
ol round 

A portable transformer drying apparatus has boon 
dev toed to dry out transformers that have become 
moist during shipment or storage The apparatus con 
stole of a furnace adapted to bum wood or charcoal 
A current of air heated by the furnace la forced 
through the transformer by meana of a blower driven 
by a small motor The air, before reaching tho 
blower, to Altered through aeverml thicknesses of 
cheese rlnth 

The telephones used on the steamship "Lusitania' 
ore quite interesting The Induction coll cnndenHnr, 
and bell of tho Instrument are Inclosed In a small 
white enamel box, end the swltrh honk whhh projects 
from one side to provided withwsimclal retaining de¬ 
vice to prevent the receiver from being kncxknl off 
by the motion of the ship The receiver la allowed to 
nik on the book, otherwise the lever would lift and 
make a false connection when the ship was plit hlng 
nnd rolling 

A recent number of the Electrics! World describes 
n very Interesting electrical Installation on an Illinois 
farm The power plant consists of a gas-producer In 
stallAflun supplying a H5-hor»p-power I wo* ylludcr gas 
engine to which n 18-kllowalt 125-volt dire* t-current 
generator Is belted The engine also runs a pump 
which suppllns an elevated water lank The current 
to used to light 150 lamps, whlrh are used In the family 
residence and n tenanL house, as will as In various 
barns, corn <rlbs, and other buildings 

A saw Lype of long-dlstanre telephono was recently 
tested successfully over a circuit extending from New 
York'lo Chicago by way of Pittsburg, and return The 
distance was 1,895 miles The system, which to the 
Invention of Dr Tardleu or Arles France consists In 
raising the pitch of the message two o* laves and a 
third by means of a combination of drums At thto 
high ptUh the waves are sharp and short, and rau bo 
transmitted over a greater distance than la posaihle 
with the sound wares of ordinary conversation At the 
receiver Ihe pitch Is again restored to normal 

At a recent meeting of the lnatltute of Electrical 
Engineers in London a differential electric Iburmom 
eter warn described by Prof J A. Fleming The tber 
mometer consists of two large glass tubs*, sealed air 
tight at the top and bottom and couneded by a tube 
of Ana bore In which Is a thread of colored water con¬ 
taining a bubble of air In the center The strips whose 
resistance to to be measured tre placed in the tubes, 
and one of them to connected with a source of high 
frequent y current while (be other Is connected with a 
source of direct current By introducing resistance 
Into the circuits, the heat may be regulated until tt 
to the same lu both tubes, as will be Indicated by the 
bubble remaining In the center of tho small connecting 
tube The value of the resistances will vary Inversely 
hs the square of the current 

A report on the track lees trolley systems near Vienna 
has recently been made by the United States Consul 
General there situated The current collector used eon 
Blsta of a amall frame supported on the grooved wheels 
which run on the positive and negative wire*. The 
wheel to prevented from Jumping the wire* by a weight 
ed pendnlum A eable of about 10 or 13 yards connects 
the current collector with Ihe ear Whan two cars 
meet, the trolley connections are Interchanged, and 
they can proceed on their way Thto la an Improve¬ 
ment over the trank system with turn-outs at various 
points, which make It necewary for the Ant oar that 
reaches the tnrn-ont to wait until the second car ar¬ 
rives, The total running cost of this system for a car 
operating 75 miles a day Is from 95 *0 to 16 80 or from 
7 to 9 oents per mile 

A Ass isfls test of the Edison Beach storage battery ' 
car waa made here last week over the Utb Street 
horse-car tracks. Tbs car carried a number of engi¬ 
neer*, who were to Jndge of tts availability for street- 
ar service in New York. If their decision to favorable 
Aft sea of th* ear* will be put Uto service. 


SCIENCE. 

Dr. B B Bernard ot Ynrkea Observatory secured 
photographs of Comet A 1910 on January list, 14th, and 
February 1st, 3rd, 4th, and 6th Cloudy weather pre¬ 
vented the taking of any other photographs Dr Bar 
nard Informs us that onn of the Interest lug fat unto of 
this comet mas an extenstun from tho bad about one- 
quarter of a degree long toward the min Thto extern 
slon was In a line with the prolongation of tho south¬ 
ern edge of the tall 

The mechanical laboratory of the Polytechnic In¬ 
stitute of Woreoeter, Maes, has undertaken a study 
of tho relative thermal rondurtlvily or rolled copper 
and of topper deposited by ulettrolysto and not rnllsd 
The rondnctlvlty of the rolled copper wae found to 
exceed that of the electrolytic copper by 30 per cent 
This Is an Intercutlng Instance of the change In tba 
Internal structure of metals which Is produced by ma¬ 



in the liquid slate each dissolves only a small qoan 
tlty of the other The same law governs Ihe alloys 
of cobalt with bismuth and thallium. Coball and slue, 
fused together, deposit alloys in whhh the deAnltn 
((impound Co'/.n, has but n found Cobalt and chro¬ 
mium mix In nil proportions In ihe solid as well aa 
In the liquid Cobalt and sllUou mix In all propor¬ 
tions, In the liquid state, and form live ilcRnUe solid 
compounds Cojll, CoHI, CoSI. CoHI, Co,SI These 


European sportsman are beginning lo rear tlmt game 
will bn made scared by the multlplli at Ion of aero 
rtoncs, balloons, and other aerial vessels IL is wnll 
known lhal where many kites are habitually down they 
have the effect of driving the game to other districts 
Tho (.ffix t of a kilo however, Is very small In comparl 
son with that or an aeroplane or a dirigible ballonn 
A German landowner, strolling over hto estate saw 
two hlark storks whhh had lain standing, with a 
number of ducks, on the bank or a |mnrt, suddenly take 
to flight, without apparenL reason Thu next Instant 
tho dinks qunrklng loudly, took wing and were soon 
out of sight Looking around for the cause of tho 
birds’ affright the proprlrtor saw a dirigible balloon, 
which Ihe birds bad prohably pt'reived before 11 bc- 
(ame vtolhte to blm He learned afterward that deer 
browsing In the flelds, hud been frightened by Ihe 
sight of the airship or by Ihe noise made by Its pro- 
lK'ller« and had Hod to the forest All animals are 
l(rallied by airships Partridges quail, and other 
game birds (roiuh nnd hl«l( while domes! 1( fowls niter 
loud warning notes the lnslanl they perceive the mons¬ 
trous bird of prey The Swedish aeronaut Von Huff 


Ills approach and il,al Ihe dogs ran howling Into the 
houses While the Zeppelin III was going rrom 
Ditoaeldnrf to Ksuen the ui rnnauls on board noted that 
,horses and ratlh gnlluped franlhally over the flelds 
'on entitling sight of the airship 

On* of the sclent I Sc developments of rpeent years 
has been the formation of International organisations 
for the consideration of Important subjects Interna 
ilonsl congresses In xoology In (hemlslry in medlrino 
and In other subjeris meet at regular Intervals usually 
every three years, for tho purpose or freely dim UHsIng 
the problems of their hiss lull Ins These have resulted 
In International committees Thus It happens that 
there Ison International Union for Solar Itcsoan h, with 
a special committee on solar radiation The deulrabll 
Ity of establishing an International scale for tho com 
parison of observations In solar radiation to obvious 
It to fortunate that Mr C G Abbot, director of lh( 
Smithsonian Astrophyah al Observatory has succeeded 
In perfecting the eonstruLllon of an Instrument used 
for such a purpose which Is (ailed “pyrinIlomcler ' 
These Instruments, tested by him both In Washington 
and al Mount Wilson In California have been found 
to ylold satisfactory result* A limited grant from Ihe 
Hodgkins fund of the Smithsonian Institution was 
made for the eonatrw tton of four of these silver disk 
pyrhellometera These have now been completed and 
are about to be sent to Investigator* In widely aep&r 
atad localities for use In obtaining constants The flrsl 
of these Instruments will be sent to M Vlolle who Is 
chairman of the committee on mlar radiation of the 
Solar Union, and by blm will be placed In tI k uicteoro 
logical station, established by the Freni li government 
on the Pie d« Midi In the Pyrenees In the south of 
"France The second will go to M Chfsinnl nr the Phy¬ 
sical Institution In Naples and will be sent to die ob¬ 
servatory on Mount Vesuvius. 
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TWO REMARKABLE SHOWS 


NOVELTIES IN MOTOR BOATS AND AEROPLANES 


Thi sixth annual motor boat show to tic litlil In 
MoiIIhoii Hipiart (bird, u opoix (I on Kilirunrj I'llli and 
Instill mu wiek lhu show this jmr win larger than 
iwr In Ton iliiri in Ink H Rnnl iiiiintni id limits of 
various h|k<(1n mid hi is i xtilljlli d 7 In si tailed from 
ID rnl lo 'll) in hngth nml In inotlvi power fiom 1 
In I (Mi Inn m pnwir AlloRitlnr hoiiii fifty IkimIh of 
MirliniH Is pi h uiri ixlilhllnl ri prem nt lug a total 
tulip nr ill mill Tlie hirgi-sl i xlillilt or any om Arm 
wan ilm( a! lln Kleilrli IjiiiikIi I niii|inii> of Itajunue 


N J In addition to an electric laum b having a radius 
of 100 ml lea on one ihargi, Ihln inmpany showed a 
21 foot mahogany yathl Under flttid with a 40-horse- 
power gasoline motor ami capabli of a apeed of 22 
miles an hour, a largi r boat fitted with the same else 
motor and having a speed of IK tulles an hour, and a 
«T> foot I raft tilled with a Gryllndir OO-horae-power 
motor and capable of a speed of 2J tulles per hour 
with all nr light passengers 1 he most pretentious 
‘Min' wan a hlghapeed 64 foot tabln launih fitted 


with a AO-horae power 4-eyllnder Standard motor, and 
capable of a speed or 15 miles per hour This boat 
has a large open cockpit fore and aft for fair weather, 
and a spai loua cabin amidships. The engine Is 
placed forward In a separate compartment and the 
controlling levers and steering wheel are placed aide 
by Bide Other firms exhibited cruisers comparable In 
sire to the boat Just mentioned and fitted with all the 
convenient es needed on this type of craft 
If'imtlHHrd on pope 209 ) 



General view ol tke Sixth Annual Motor Boat Show la Madina Sqaar* Garden, New Vork. 

two mama raowi—lornnii a kotos mats ass luoruiu. 

















March 5, 1910. 


Scientific American 197 

RAPID PROGRESS OF THE NEW YORK STATE BARGE CANAL 

A RECORD OF RECENT ACHIEVEMENT 


The large amount of work done on the New York 
State Barge ('anal during tlui past year augurs well, 
not only for the completion of thin great work within 
the contract time but for 1U being done within the 
estimate of total coat of |1Q 1,000,000 Almost as 


aggregate of tho work under contract la $1-1.1111.129 
It is satisfactory 10 know that title Inis btm at com 
pllehed at 0 saving of $2fill 2PS nor the i stimuli of 
1901 for the game work Conte rue l Inn wink to tin 
value of more than |lfi ,000,<10(1 him Item done nearly 


lug like Krle nt Buffalo at nil ole* clinic of lb", I! fed 
above hcb level I Ik new innnl follow e lie, Mnnuu 
Illie r to Tonawnndu Creek nml eluent rum < lisle rti 
111 the Oh w e go Idler and to e Julie I loll wllle On Hud 
mm lllver at Wati rfi' T d Afin eiileriiib Timawamhi 



Layiag the csnerele door, lock Nu. Id at Whitehall. 


Another view of Cuiiiaimk lotk No II shelving retaining wall. 


iaks xboobxm ox thx ntf you hat* babox cabal 


year as was accomplished during the whole period of 
construction preceding, and the plans that were worked 
nut to completion equal 80 per cent of the amount of 
similar work done In any previous two years, that 
la, If we consider the mileage and the site of the esti¬ 
mate 

On January 1st, 1910, some 314 mllea of the canal, 
or 76 per cent of the entire work, were under coo-« 
tract, the remainder of the plans were nearing com* 
plat 1cm and will soon be ready for letting, and the 


fifty four locks arc practically completed, and by the 
spring of next year the eight movable damn or the* 
Mohawk River will be In operation Tho work Iirh 
now reached a stage where It Is possible to pn diet 
both the time and cost of tbu completion of the entlro 
project 

By studying the aunropanylng map, profile, and 
cross sections of the canal In connection with the fol 
lowing outline of Its prlml|i«l restores, an adequate 
conception of this great work may be gathered. Lcav> 


Hu eel of Hit fill Is Hindi h> numiH fir two In, ks I lee me* 
there Ire a be) mill level IO Kochi Hte r 111 J einil Itlie lies 
ler I he ne*w e mini coincides with the old e mil mu II 
II enters iln Klur f l>ilc imar Lyons llcvond I hum 
Hie old canal route' Is abandonee] nml u in w rmiie Is 
laid lo (ho north of the old work Tin < l>de Hive r 
nnd the Seneca Rlnr nro followed to Tlim Itlie rs 
where Iho Heneca and Oneida unite to form flie Oh 
wego River A new slrctih of taual will In feeimul In 
the bed of the river, running north to Lake Ontario, tbu 
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etaaotfs* tti 

]prWs*?»4al«>beaa«vv*y#dOT*r th* rout**l 
Mdy refbmd ta, terwbutta# at Rwnmctlon Bay 
nit (Saw Wtor transportation at all aaaaoits 
Of th* yaay bee**** of tb* freedom frtm fc* while th* 
flapth at the tejr 1* sank that tba Jargast ocaan urrian 
can taka am eartfoc* at the coal plan Up to tb* proa- 


«b ImoiM of no tnuMportattoo facUltl*# tb* only op- 
•ranks Mh| tor teatparpoasa ThU region la of aa- 


t owing to tba Congreaatonal 
tavaatlgattoa of tha timber and n 
tha territory la 0 

Coal waa frond near Cook Inlet by the Russian* aa 
far back aa INS Hat the entire output of the territory 
baa beau insignificant aa ahown by the product of laaa 
than 10 000 tosa of all Undo In 1909—none of It anthra 


Tba apIrHad drawing on the front page of thla laaue 
iwpraaaata ear lateet dreadnought the Utah recent 
ly launched from the yards of tba New York Bhlp 
building Company Camden N J She la ahown 
attaining in a gala of wind against a heavy Atlantic 
an, and In spite of her great length of 61114 feet the 
huge veaael aa she rides over the long Atlantic rollers 
will do her full share of pitching and rolling as she 
> limbi and descend* each majeatic see Several cable 
lengths to starboard Is S slater ship that Is running 
down the slope of a aea whose crest la aufflclently high 
to hide all bnt the funnels and masts 
These conditions are no mere creations of the artist e 
fancy for wo have recently seen a series of pictures 
taken on our fleet when it was steaming northward lu 
a heavy gale on the Pacific in which only the tops of 


sc la are visible the ships lying deep In the trough of 

the wave* 

But although the Utah In spite of her fuU load 
displacement of over IS 000 tons will be to somo ex 
tent the sport of the elements her great weight and 
else will make her n far steadier goo platform than Is 
afforded by the 14 000-ton Connecticut or the 12 000 
ton "Maine and herein Ilea one of the most Important 
advantage* of the big over the medium ilia warship 
The Utah which la a slater ship to the Florida 
now nearing completion at the New York navy yard 
la 611)4 feet long 83 feet 2)4 inches wide and on a 
normal displacement of 21 826 tons her draft la 28 feet 
6 Inches At normal displacement it should bo ex 
plained aho will have a full supply of ammunition 
and two thirds of full supply of store* and fuel 
The ship la an enlarged and Improved North Da 
kota with S feet more beam 1 foot 7 inches more 


draft and 1826 tons additional displacement She la 
equipped with 4 screw Parsons turblnsa of 28 000 bone- 
power which are designed to give her n contract speed 
of 10 76 knots She will cany 1600 tons of coal and 
400 tons of all fnel and steam will be euppUed by 
boilers of lb* Baboock A Wilcox type The Utah 
will be manned by 00 office re and 064 man her total 
complement being 1014 Thin la about the number 
of men that were carried on the old wooden three- 
deckers of the largest also and In thla ship for the 
flint time tha crew of a modern battleahlp equals that 


of one of the olden day* 

Uka tha North Dakota and "Delaware the Utah 
rattle* tarn 12-lnch guns In tha main battary They 
are meoatad In oaha ht balanced turrets the dtaooal 
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wattr, agd Vt tha ftas Is exeaptttoally well worked 
OUt la thoa# vessels, being lfi thla rtapset an Improve 
meat trek <m tba 'North Dakota" herself on* of tba 
best protected ships ever built In the first pines with 
a trlsw to limiting tbs destructive effect* of a torpedo 
blow particular attention has ben paid to the question 
of cellular and compartments! subdivision Even In 
the event of moot eartous underwater Injury such aa 
might be done by ■ floating mine the ship la able to 
concentrate on say compartment or set of compart 
ments such a great capacity of pumpa that tbo would 
be able by the aid of theae alone greatly to mitigate 
the effect! of such a blow 

The armor plan of the Utah Is probably the moat 
complete and affective yet put upon any ship The 
mala belt over 8 feet wide has an average thickness 
amldsblp of U inches Above thla Is a second belt 8 
fret wide of an avarage thickness of • Inches The 
lower waterline belt la continuous from stem to stern 
and the upper belt extend* from the wakt of the for 
ward to tha wake of the aftermost turret The turret! 
of the 12 Inch guns have from 12 to 8 Inches of protec 
tton The 6 Inch secondary battery amidships la pro- 
Uctad by 6)4 Inches of armor and a similar thickness 
irotects the casemates of the tlx goo* at tha bow and 
stern Between each pair of 6 Inch guns Is n splinter 
bulkhead of I Inch armor and batk of eat h battery la a 
longitudinal wall of 3 Inch armor which closes In each 
6 Inch gun To reach the base of the amokestatk* any 
shell would have to pass through 9)4 tnihee of armor— 
a superb prole lion 

It will be noted that the ship Is provided with tw> 
of the e* latticework fir-control masta with which 
all our latest ships have been equipped The handling 
of tho boats Is done by two boat cranes pis ed abreast 
of each other one on elthor side of th after smoko 
■tack In this ship as In all onr drealn lights the 
officer* are Urthcd on the main duk forward below 
the forecaslh dock th crew accommodation being eft 
Thla places tho office re near th bridge and (onvenlenl 
ly to their peat of duty 

Tho ke* 1 of the Itah was laid Match 1 th 1901 ao 
that i onalderably lens than a ycat has daps 1 be 
tween tha laying of the keel and the launch In I aa 
than a year from the present time If all guea well 
this fine ship will have her trials a speed in warship 
onstruction whlrh Is greatly to the i radii of tho New 
York Shipbuilding Company Parthular Interest will 
attach to the trials of thla vetanl f ir tho reason that 
she will be tin first of American battleships to bo pro 
polled by 4 screw Parsons turbines 


Areertren Hem. a *4 Uirdraa lor Slan-h 

The current number of American I tomes and Uard 
ena contains picture* of Interesting California bungs 
lows coaling from II 000 i| ward an article ot the fur 
Dishing of tho apartment by a well known author an 
article on the Interior decoration of tho home d 
voted to *1 propriat* wall paper* for the various roomn 
of ths house and vlsws of a number of Interesting 
houses showing Interiors exteriors and floor plane 
The fourth prise garden of the American Home* and 
Garden* competition is also published In this issue as 
well aa garden notes devoted fo fifteen i»d lilies 
There la also an article on open-air orchard heating 
and an article on tho combined forcing bed and etor 
age pit One of the most Interesting articles of the 
paper one which la profusely llluttrated describee the 
water garden* of California Trimming street and 
lawn trees a timely subject la well treated ty au 
experienced writer The historic mansions of the Hap 
pahannock River are always Interesting and the lUus 
tratlona of 'Kanmore the home of Betty Washington 
is one of the important features of thla number 


tioa of whloh i* ahown vary clearly In our engraving 
of ths (hip ths fsrtnoat pair of run has an eleva- 
tioa of about 93 tf* abovt tb* igmi watarii©* Th* 
■eo«Od pair ha* a oonuaaad of shout 46 feet The 
gvtna of turret number I hav* a command of absut II 
fast sad those in number* 4 and 6 of shoot 16 feet 
AU Of ths gfintbotng mouatad on the caster Use. they 
son all be trailed 6a either broadside Dead ahead 
tha Utah egn Are funs If Inch guns, had tha ■ 


rue c-- 

Ths current Bdwjmxvt No 1788 m tains an u 
anal number of timely and interesting article# Dr 
M Wllhalm Mayer asks What would w* do If on# of 
thane days th* sun ware extinguished? He considers 
the problem most instructively Prof O N Witt the 
arttclo 



00 the development ot technological chemistry during 
tba last forty yean An abstract a published from a 
Taper read before the Society of Civil Engineer* by 
M George* Claude JO some interesting industrial *P 
plications of Ugold air and oxygon A mast Interest 
Ing equatorial telescope Is la opera tioa at the Ursnla- 
Egjrtch Observatory In Switzerland This Instrument 
M described by Mr T C Perking Borne photograph* 
ar* reproduced which were takas by * photographer 
whom Latham recently took aloft with him at Urn 
verey France The picture* are probably th* first ever 
puhlished U thla country taken from ao aeroplane 
Nr MarcoaFs Nobel prise lecture o* prognoi In wire 
Jam telegraphy la concluded Lieut John 0 Botey U 
t N Writes 00 the seismic period of 1W4 As the 
IWtft Of investigation* carried o* during the last 


OR gftrta heals criteria for iMtltetta* exact compart 
hMgi. gf iM gtyuotore of the bralb In th* various • tw, 1" 


-It* gvolutleeu of th# Brain 
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To tha Editor of ths Btumun Amsbiiav 
A s a reader of ths Boixirriric Ammuca* I am par 
tleularly Interested In the articles on the naval da 
velopmant 

I wish to know through your paper why tb< follow 
tag change* would not be practical In remodeling tba 
batiUnhtpu Idaho and Mississippi Bearing In mind 
the results gained by adding 20 feet In length to the 
Maine class over the Oklahoma a which equal* 948 
tons displacement 6 602 horse-power I knots speed 8 
tt-lnth guns with ammunition and 400 tons of coal 


rooms and build dO feet keeping as near the earns 
beam aa josalbl 77 feet Ihla 30 feet would be used 
almost entlnly tor boiler* engine* end coal 
1 think that soothe r set ot boilers could be Installed 
adding one half to the boiler pow r A ihw net of en 
glnes would have to bu built to handle the 16 000- 
hone power thus don loped and 1 think that the speed 
would be raised at least 1)4 knots not much of an 


It crease but enough to allow tbesa ships to steam 
with the 18 knot loulatana class without reducing the 
speed of the whole fleet to 17 knot* I would replace 
the Hlich guns with four 10-Inch 4 -caliber nuns and 
add two 7 Inch and four 3 Inch guns to their present 
batteries Thus wo would have the following results 
Preeent Remodeled 


1 ength 376 feet to 
Beam 77 feet to about 
Dlicplac nnmnt 11 ooo tone t > ab >ul 
Horse j w r 10 too to about 
Bleed 17 knots to abort 
Bunker *|b Ity 1 7 0 t ns tv iloul 
Battery 4 12 In I 4 10 In h 10 7 lu I 
guns The armtr I i remain th Harness 
signed 


406 feet 
T214 bet 
14 600 tons 
16000 H P 
18M knots 
2 loo too* 
and 10 3 inch 
orlglnaUy de- 


Thla w mid b a lather costly < hanxe but when a 
warshli la n ed>d th xpenw I* a small Item and 
tlese two *h!(a with the Increased speed and heavy 
baltLrlia would be a wi home addition to our first line 
of pro dreadnought* W W Bass 

Chicago 111 

| Such hanges a* ar auggestud by our correapond 
ent would he tvo i nelly for tkt benefits secured It 
would not le possible l> Install foui 10 Inch guns— 
the weigh la of guns furrtt* oh would bo prohibitive 
rhe m ney would glv more fighting valut If applied 
to entirely new ships of tho dreadnought class—Bu] 


lb or Prof Asm E Do]brer 

Prof Dolbear died aL Bedford Maas on February 
Ird at the agt ot seventy four He was widely known 
as an Inventor of elictrhal devices Perhaps hla In 
vestlgatlnna In wlrekaa telegraphy brought him more 
into public prom Inunco than any other but the result 
was an Infringement suit In which he unsuccessfully 
sought to restrain Manonl from continuing bis expert 
ments 

Plot Dolbear look the degree of B A at Wneleymn 
l Diversity In ikcib and the degree* of M A and ME 
at the University if Michigan In 1867 From 1866 to 
1867 he was Instructor In Chemistry at tho Unlventty 
of Michigan Then he occupied the (hair of Assistant 
Professor ot Natuial History at lb< University of Ken¬ 
tucky from 1867 to 1868 Frem 1868 to 1R74 he was 
Professor of Physics and ((ministry at Bethany W 
Va From 18"4 to tbi time of bla death he waa Pro- 
ftvs>r of Physics and Astronomy at Tufts College 
Hie selentlfie Investigations Included the study of light 
and electrical phenomena the properties of the ether, 
magnetic telephony stall telephony heavy current 
ammeters cable a for telegrapbl and tclephonl work, 
wireless telegraphy and t Drape riles of nutter 


C onset B 1010 

Prof Pldoux of Oeneva Observatory SwUaertead 
has cabled to Harvard College Observatory stating that 
be discovered a comet on February tOtb In K A 0 h 
16 min 221 sec and Dec 4? deg 60 min and 41 tee 
The dally motion In right nsec niton waa —22 min 24 
sac and in declination —24 min The new comet la 
not very far frem Halloya cornel Ac ording to ths 
corrected ephemerls of CrcmmoUn the position of 
Ha'ley s comet nt the time was R A 0 h 41 min 89 toe. 
and Dec 4-7 deg r min 


According to Electrical Engineering a definite pro¬ 
posal has been put forward for the conatrocttorv of * 
tunnel between Denmark and Sweden starting at Coe 
penhagen and i cmnectlng np with Malone Conneo 
Hon would be made on the way with tho email Islands 
of Amager and Baltholm and tb* electric train# whloh 
it la proposed to work through the tannel would rag 
on the surtao* on those Islands In order to redue* tha 
underground Journey as much aa possible If th» 
sebsma Is carriad oat it Is estimated that the trt$ 
could be made th 1)4 how 




OSTRICH FARMING AS AN 
INDUSTRY 



Don ostrich firming pay’ The question la asked 
by almost everyone who visits in ostrich firm Tbs 
answer la that wbtn in lire of ilfllfl will furnlah i 
Ionic for four blrcla with food enough to maintain 
them throughout the year when an ostrich will yield 
annually abiut two pounda of feathers with an areT 
age valuo of $20 a pound and from thirty six to ninety 
eggs which may be used fer Incubation or may fur 
nlsh food at the rat* of nearly four pounds to the egg 
If the owner does not wish to Increase hie troop 
ostrich farming does pay and pays well 
There la nothing very lovable about an ostrich aa 
there usually Is about other domestic animals But 
however lacking In personal charm It may be the big 
bird la a money producer A head of rattle eats alxty 
Ova pounds of alfalfa In a day an ostrich ten pounds 
This head of rattle at five yeaie old is worth $10 snd 
an oatrleh at that age la waith $$ r 4 There Is nothing 
to the cattle but meal At ten months the aetrlih will 
produce $10 worth of feathers and thereafter from 
$35 to $tro worth of feathers annually for a long 
I erlod of years I hough an oatrleh Is matured at the 
age of five and Is n producing Its average life Is 
about that of a human being The bird does not be 
gin to decline until It la fifty years old Many bow 
ever produce fine i Itimage at the age of seventy five 
There Is aa much difference n the breed of ostrli hes 
as than Is In any other animal Borne of the fall 
fornla and Arliona male birds are rated at as high as 
$f 000 each but oidlnarlly tbe value averages about 
$400 for a oievtarold llrd and about $100 for a 
chirk Borne of the cocka weigh aa much as TOO pounds 
and stand over ten feel high 

It haa of late years bee n found that a great deal of 
money can be made tn ostrich faming Hapec tally 
so where airalfa or lueern <an be raised on Irrigated 
lands In the Balt ntver Valley In Art ions there are 
about $ 0O0( acres of itch land soon to be made 
richer and more productive through Immense lrriga 
tlon works on which the United State* Is spending 
$5 000 000 Buc h a * llmnte Is an Ideal one for oatrleh 
farming as the farms tn that tocallty have already 
proven by their successful operations While the 
birds tbilvc best In a warm dry climate they can be 
grown In any of tb* southern Stales and 1 errltortea 
of thla country In a moist climate however they 
would have to b* prate * led from cold and rain 
It la only a little more than two decades ago slttoe 
the Oral oatri hes were brought Into the United States 
with the sellout purpose of attempting their culture 


here Before that time the only birds seen la this 
country had been adjuncts to circuses Today el 
elusive of those In mos then are spue ftsf thousand 
birds on the American continent. Probably half of 
this number are the progeny of s single pair owned la 
Arliona In 1101 

The female oatrleh mature* much earlier than the 
cock beginning to lay fertile eggs when she Is shout 
three and a half years old The nest Is nothing mm 
or less than a hole scratched la the ground which is 
don* by the male bird At first the hen may not take 
to the nest but may lay her first eggs on tbe ground 
whereupon the male will roll them Into the neat 
Generally after tho male he# put three or four eggs 
Into the nest the female will taka to It She will 
then lay an egg every other day until about sixteen 
eggs have appeared In the nest An ostrich egg Is 
neatly olght Inches long snd shout six Inches In dl 
smeter It makes s good omelet and la excellent 
when scrambled One egg will make aa much omalat 
as thieo dosen hens eggs A full-grown bird haa been 
known to produce over three hundred pounds of egg 
food tn a year 

An annual Increase of about fifty per cent of a Bock 
Is secured mainly through the use of incubators, 
though on every farm a few paddock* are maintained 
ca h for the sole occupancy of a pair of birds Three 
limes s year the hen begins to lay She does most of 
her setting during the daytime the male bird attend 
tng to that part of the household duties at night Ha 
will usually go on tbs nest about five oclock In tha 
evening and remain thare until eight o clock nest 
morning It la thought that the color of the saxes has 
something to do with developing these Instincts The 
mala being black Is not ao easily seen at night and 
the female being drab or nearly the color of sand 
cannot be readily observed on tbe neat in daytime 
Tha male usually begins to alt three or four days be¬ 
fore the hen stops laying lr Ihe weather Is raid dur 
log the laying period the mala will often be found oov 
ortng the eggs at Intervals during the night to prevent 
them from becoming chilled 1 he birds are also very 
watchful In the warmest season to prevent the eggs 
from becoming superheated by the sun The birds 
do this by resting on their ankle Joints snd spreading 
their wings umbrella wise over the nest As Is usually 
tha ease with all eggs In a dry climate the shell of 
an ostrich egg becomes dry snd hard It la therefore 
very difficult for the ehlik to break through When 
the time arrives for tbs liberation of the young they 


are heard to chirp and to mo# to Ito ah*#. fad 
purest bird snubs to understand the uttuattoh, add 
will often crack tha sheila with. Ha b re a st b one^ gtoto 
times taking tha ywm* by the head and pulHnglt ant 
of the shall ftboaettme* tour or fits day* etop** be¬ 
tween the hatching of the first and (be test er, DUr- 
to* this tlm* tn* of the parent bird* sticks to th* M* 
while the other tokeo care of the chicks However on 
a well regulated ostrich bra tho farmer aasMn til* 
hlrde in hatching by cricking the eggs with a Mfcatt 
hammer and putting the unhitched eggs Into an Incu¬ 
bator 

The rhlcka appear to be all ayse and necks when 
they first ootne out of the shells yet their bodies an 
as Isrgs as those of fuli-growa haa* They an M 
fussy snd as soft aa a day-old ehlrken but far more 
stupid For th* first week of their sxlstenw nothing 
but gravel la given the young ostriches Then thar 
are tamed Into small pens to th* alfalfa lots whan 
they are to eat alfalfa for th* rest of their Uvea. 

Plucking la the general term by which the harvest 
tng of feathers Is known The term might lead ana 
to believe that the feathers are pulled out This la 
not the ease however for that would Injure tbe bird. 
Th* plumes are snipped off with shears close to tho 
flesh Th* quills that are lift soon die and drop out 
after which new feathers begin to sprout There are 
twenty five long white plumes on each wing of tho 
cook bird Th* rest of the plumage Is black on tho 
mala and of a grayish ctfior on th* tomato Gathering 
tbs feathers Is no assy task. This work has to be done 
with great care tor a Wok from one of th* powerful 
lea of the bird to enough to disable a man for life 
or even kill him outright 

At the plucking time the birds are driven into Indi¬ 
vidual plucking boxes and a loose hag slipped over 
their heads, which tends to keep them quiet A cock 
bird will roar mournfully while being plucked al> 
though the operation la absolutely painless After he 
has been stripped of bis plumage he Is about as ugly 
a sight as one oouM behold 

The first experiment of ostrich farming in this aura 
try waa mad* by an Bngltehmaa who imported Ua 
birds from Africa and paid us high as $1100 a pair for 
them Aa in nearly every venture of this character, 
the originator of tha qcbeme did not make a fortune 
out of It But th* wise and daring investors whs fol¬ 
lowed to Uo footsteps are mv eontretutotiM thu% 
selves. They are reaping tho harvest ho dost* 
drowned of fay th* starter of tin hytanUT to Otot 



h Just hatched by an lusnhotsr. 
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A pair of birds and their eggs 


The business of ostrich farming ha* loaf become 
« adauoe baton It «u Introduced Into this country 
In South Africa than are nU manner of Inwi to pro- 
taet tha buatneaa Than la a governmental oatrtch 
doctor whose fartlcular duty It la to itudy tha dis¬ 
cs** pedallar to anth blida There la alao an oatrtch 
DreadInt aaaocUMon when an recorded the pedlxnaa 
of tha finer birds Some of the earner* hare ao tm 
prated their atock that their oatrtch chicks brtna from 
tSM to f 1 WO each and many of the moat note* cook 
blrda an prioed at 17000 
POrt Elisabeth In Booth Africa la the chief oatrtch 
feather port of the world In that totally then an 
Marly a half million blrda now in hiptlvlty The 


patented alloy or acrlaa of alloy* under the name 
elektroa metal Three alloy* poena* treat strength 
united to exceedingly low ipecifle gravity and hence 
appear to be the material of the future for rtrlou* 
itructurnl purpoaea Aluminium nnd It* alloy* the 
Ulbteat matala now used in practice, are II ty per oent 
heavier than elektron metal and far Inferior to It In 
atmafth and tenacity The new alloy* ere compoeed 
chiefly of magnesium tha rather Inferior ftructural 
qualities of which metal have been very greatly lm 
proved by additions of various other metala The 
elloya vary In ipeotflc gravity from 1 75 to 10 poeaea* 
gnat strength tenacity and elasticity and an easily 
worked They have a clear metallic ring and when 


alrehlp having an aluminium frame weighing 13 000 
pound* S 000 pound* weight could be saved without 
any reduction of atrangth by the lubatltntlon of eMt 
tron metal It would then bo poaelble to carry mon 
fuel end ballast Increasing the radius of action mon 
paasengen or larger and mon powerful motors It 
may even be found possible to diminish the dimensions 
of the airship and the coet or operating It by an ax 
tensive employment of the new material Similar ad 
vantage* may be expected In automobile ronatnietlon 
A large automobile motor for example contains about 
460 pounds of aluminium which could be replaced by 
176 pounds of slektnn metal At the exposition the 
n«w material waa shown both cast and wrought into 


















S tho year advances, there Ih 
a temporary bnak In Ihit 
series of iinnclary plipimm 
ina wlili li iimki 
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Hirnlwli' 


l wlili h 

t nt I ho ind of 
hi mu y, i min almost to 
-i among Hu kIhi'h oarly In 
< liriimy moving almost 
h anil rapidly liming bright 
llv ililH iinn li In uinilnu r\ablo, bolilnd tho sun 
and miiio iIIhIaih•> north nr tho ocll|i(lc In another 
1 , 1 * 11 , 11 , nr III II should bn seen In thu morning nicy, but 
only with lilrtmipli Hid 

Tin doli rnilnuiliin of Its orbit baa apparently pru- 
wonli-d imuBiml nlffli ultlva. In order lo lalculalc a 
i-omot'H orbit, we must Aral have aoi urate observations 
of Ita position Bin h nlworvatlnns are usually made by 
miRKiirliig with Ibo IoIosiuimi iht dlHtamo and dlrec- 
llon of the I nmol I nr equivalent quantities) from 
koiiii Hlnr wliirno plan In tho sky Is known rrotn pre- 
ilulls oliHervHtliniH taking tare to noli the lime at 
whlilt thesp measures wore made in the present case 
the iomit waa at first 
vImIIiIi uuly In dayllglil, 
when no suitable ‘ium 
parlson stars' inuld be 
seen Its posliion In tho 
sky had therefore to bo 
found by means of tbe 
readings of the graduated 
i In leu attai bed In tlia tele 
si o|s , and tbi so are far 
Inferior In aecuraty to 
measures of tbe former 
kind 

It Ib not therefore sur 
prising that the pnllml 
nary or hi Is mb mated 
from them rough observa 
llonH dlffir widely among 
themselves Whin the 
eoinst reappear* In Ibo 
morning sky, and mn bn 
aeruratily obseriod, the 
cuni|M»rlBi>n or (lie n suits 
with till’ ftw umiralo ab- 
soTvatlous mailo In lanu 
ary and Fibroary will set 
tie the question 

Halley a euinet Is also 
out of sight for the pres 
Ml—behind (lie sun or 
noarly bo and about 171) 
million miles away It 
may HtIII be observed telo 
arnpleally low In I he west 
In the early e\onlng fur 
a few days mrly In Ibe 
month, but It mnuot be 
aoen In the morning sky 
until April Is well begun, 
whin It will reappear, 
niuih inarer us and prob- 
nlpy rur brighter than 
when It vanished In the 
twilight 

We must therefore for 
the time bilug turn our 
attention mainly lo tho 
stars, and among them wo 
will And much to ooupy 
us while wo wait for the 
iwmet to reappear Let 
the ronstellallou Gemini 
lor and Pollux, fdmtiry It at 
skies are (wo equally bright 
The roughly itarallel linos of stars whbh 
west from thi-se and terminate In the alare y and q 
are also easy lo Identify If once learned 
Castor Itself Is a Hue object with even a small tele¬ 
scope, showing double with a power of fifty diameters. 
The (wo components, one about twice as bright as the 
other rexolvc about oue another wllb a period of per- 
liupH too years The faint star which lies about twelve 
times ns far from them as they arc from one another 
Is imi\log with them among tho other stare, and Is 
probably also In \ny slow revolution about them but. 
If so mnel lake more Ilian tin thousand years to 
eompleto n single elnult Thi alar I la also a Ana 
double Close by lo the eastward Is Can cot, with no 
bright stare but one Interesting ■ luster, visible clearly 
to I he naked eye, and resolved Into Its separate star* 
by a Aeld glaaa This spot of light known as Praeaepe 
(the Beehive), Is marked on the map 
Auriga, which Ilea In the Milky Way, northwest of 
the renlih, ts one of the finest constellations In the 
sky The figure of the charioteer kneeling it his 
■ harlot forms our initial letter The moat northerly 
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bright star of tbe uonatellstlon, I, la in hla hsad, fi 
Is In bla right arm, and the brilliant yellow atar 
Capella (a) marks the Goat which he U supposed to 
hold In his left arm, while tbe three smaller atari 
Just below It are called the klda—an armful Indeed' 
Farther south a Is In his right knee, and i In hla 
lift foot, uncomfortably near tho tip of one of tho 
Hull s horn* (p Taurl) 

Capella is, next to Sirius, the brightest star In tbe 
liart of the skies whlih we can see—according to tho 
data of tho Nautical Almanai Arcturus and Vega are 
however vory nearly Its equal In brightness, and tbn 
three stars differ so widely In color that different ob¬ 
servers, whose eyes wore unequally sensitive to light 
of different colors, might easily disagree aa to their 
relative rank Well down In the west are Orion and 
his neighbors, Canls Major on the left and Taurus on 
lhe right Mare passes through the latter eonstella 
tlou during (be month, and fairly rivals Aldebaran In 
color and brightness Perseus and Andromeda are In 
the northwest—the Utter partly set—and Cassiopeia 
farther to the left 

Due south we see Procyon, with the few faint at¬ 
tendants which are supposed to resemble the Little 
Dog, blgh up near tbe meridian, and part or tbe great 
constellation Argo low on tho horlson Farther east. 
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begin right overhead with 
principal stars Cas- 
for nowhere In our 
neighbors 
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on a level with Procyon. a small but conspicuous group 
marks tlie head of tho great serpent Hydra, whose 
body may be followed, past the lonely rod star A1 
pharel, down to tho southeastern horlsoa To the left 
are Corvus anil Crater, and tbpn Virgo made un 
usually brilliant by the presence of Jupiter, which Is 
Just below the notable double aUr y Higher up Is 
Leo, ona of (he finer eonstelUtlons, recognised at ones 
by iho ' Hlcklc,' at tbe end of whose handle U tho 
first-magnitude star Regulus. 

Farther west, near the borlion, A returns shines 
brilliantly, far surpassing bis neighbors In BoAtee. 
Above and on the left U the familiar and glgantlu 
form of the Great Bear Within the curve of tbe 
Benr'a tall (the Dipper handle) are the Hunting Doga 
which pursue her on an endless chase around the 
pole They have but a single bright star, but this la 
a fine double, worth looking at if oaa baa a telescope 
magnifying twenty times or more. 

Tbe group of email atari known as Berenice's Hair, 
to tbe eonthward, la a good example of a star cluster 
so coarse that It can be resolved by the naked eye, 
bat yet composed of stare faint enough, and niar 
enough together, to prodnea almost the Impression of 
a nebula at a hasty glance, while eloper aarntMy shews 
the Individual components. DAeo, odmin# up o» the 


right of the pole, tysa Minor, tedeaad 
•weep; and Depbeus, low in the north, e 


Mercury la morning star gll through March, but, 
being south of tbe ana, la not well Observable In these 
latitudes. He may perhaps be seen early In the month, 
but only with difficulty, aa he rises but throeqnartan 
of an hour before the sun. 

Venus Is likewise • morning atar, and, unlike Mer¬ 
cury, la very conspicuous. 

8be reaches her greatest brightness on the 18th. 
At this time ehe appears, with a magnifying power of 
arty diameters. Just aa the crescent moon some Are 
days old does to the naked eye, except that her sur¬ 
face la free from perceptible markings, and uniformly 
white. Bhe rises about 4 A M and la the principal 
ornament of tbe morning sky Indeed, there la no 
difficulty about seeing her In broad daylight—If the 
sky la realty clear—except that of knowing where to 
look for her On the morning of the 16th the cres¬ 
cent moon will be a good guide, as Venue will lie 
about Ave or six degrees nearer the tun, and about 
two degrees above the lino joining them 

Mara la (till an evening star, bat la steadily losing 
from us Increases from 146 
to 170 million miles dar¬ 
ing the month, and ha 
moves eastward among the 
stars through Taurus, 
keeping well ahead of the 
aun, so that he remains In 
sight till after 11 P M 
Jupiter la In opposition 
on the 31st, and la visible 
all night long He la a 
splendid object to the 
naked eye, and a fasclnat 
log one lo even the small 
cut lelewnpo His four 
large satellites can be soon 
without difficulty, unless 
Indeed some of them 
should be behind or In 
Trent of the planoL In 
tbe latter rase their shad 
ows can be aeon, as black 
dots on Jupller'a surface, 
with more powerful In¬ 
strument*, and afford one 
of the most interesting of 
i elenllal siiertarles as they 
transit across his disk 
Tho elliptical form of the 
planet due lo his rapid ro¬ 
tation, and tho dark belt* 
which cress hla disk, par 

allot to bis equator, can 

also be seen with a small 
Instrument The four 
other satellites, dlscov 
ered In recent years, are 
observable only with a 
few of tbe largest tele- 
scofiea. 

Saturn Is an evening 
star, setting about 8 P M 
in the middle of the 
month Uranus Is In 8a 
glttartni, rising about 
3 10 A. M. at the same 
date Neptune Is wall ob¬ 
servable In Gemini, bla 
position on tbe ittb being 
K. A. 7 h Um 3E s„ Dec 
II dag. 44 min north, and 
his apparent motion very slow To Identify him, how¬ 
ever, oue needs either a detailed atar map or a tale- 
scope large enough to show hla disk, that la, six tacbos 
or so in aperture 

The moon is In her last quarter at 1 A. H on the 
4th, far new nt 7 A. M on the nth. In her Ant quarter 
at 10 P M on the 17th, wad la full at 8 P. M, on the 
26th She la nearest asWki the 12th, and farthest off 
on the 18th. In her circuit around tbe sky she panes 
near Uranus on tbe 7th, Vanns on the 8th, Mercury 
on tbe 0th Saturn oa the 18th, Mara on the 14th, 
Neptune on the 19th, and Jupiter early oa the morn- 
lug of the setbr-only the last conjunction being nt all 

At 7 A M. on March Slat tbe ran eroreaa the celes¬ 
tial equator, passing over the point In the bsevens 
called the renal equinox, or “Aret point of Arte#," 
and in almanac language "Spring c 
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900 part* of tarepder cll, -l« parts of got* chloride, 
5 parts Macks* rabnJtrat*. had M port* of ctoWffia 


bake the airioM 1*. * rpnffie furtid*. * A 
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THE BULLET’S FLIGHT* 

SOME NEWLY DISCOVERED ERRORS IN TARGET SHOOTING 



In the feca at moor excuses, It la • recognised feet 
that the bullet from a rifle aeldom atrlkea the target 
where the marksman would like to bare It atrike 
The constant endeavor for years, In all eountrlea, baa 


the rifle and re- 
luce Ita errora at 
the target Un¬ 
limited time and 
money have been 
Expended In theaa 
fltrorta. According 
to the author of 


tlent Investiga¬ 
tion the Innuraer 
able causes of In 
accurate rifle 
ihontlng, many of 
which have been 
known for a long 
time, may be dl- Jia. L—Tbu rattoiiM •croon*, rvt 1 

vlded Into two 11 

great classes Mat 

Ural, tboee Inhe¬ 
rent In the rifle and lta ammunition, and secondly, 
tboee which are external to IL 

Hie experimenting and hence his discussion deals 
osiluslvely with the errors adherent to the rifle and 
ammunition, and does not consider any of those be¬ 
longing to tbe second 1 lass, such as air currents, per¬ 
sonal elements of the shooter, humidity of the air, 
or any error In aiming the rifle Years of careful ma- 
i hlne-roat shooting and the experience nr ibougbtrul 
riflemen point clearly to the fact that, when all the 
elements of the second class are excluded, the rifle 
and its ammunition produce a regular and cver-pros 
ent error at the target which has not yet been over 
come To determine the nature of that error la the 
author's primary purpose 

The cause of this ever spreading of shots he has 
experimentally disclosed, with the result that tbe rifle¬ 
man knows better than he ever did before, the defects 
of rifle and bullets The book teaches us how to elimi¬ 
nate the errors of the rifle and its ammunition, and 
to know which elements of the cause for such errors 
cannot be overcome by human skill, thus allowing us 
to proceed Intelligently rather than under old meth 
ods of guesswork experiments. 

The method and apparatus to bring out these hither 
to undiscovered errora are fully set forth, Illustrated, 
and explained. The system of Investigation adopted 
was based on the prtnetple of exclusion, that la, the 
personal element, movement of the air, mirage, and 
faulty aiming wore eliminated. Covering as It does 
the work of years, the book la commendably ex 
ha native 

During 1901 a suitable machine real, differing ms 
terfelly from anything before produced, waa made as 
here Illustrated (Fig 1) It waa built of concrete, 
and was permanently rigid Upon It a bronso V throe 
feet long waa securely bolted. The barrel of the rifle, 
stripped of Its normal action and wooded stock, was 
mounted In aluminium rings, one for tbe muxxle and 
on* at brooch, and. thus surrounded, waa held In Ita 
normal poaltlon In the bronae V, which was accurately 
machined. A concentric action, as shown by lllustrm 
Hon (Fig. J), took the place of the normal rifle action, 
completing this part of the outfit The line of Are 
remained the mine from day to day and from year 
to yaar. 

Between the rifle's muxxle and target, paper screens 
wen plaood, through which the 
bullet passed In lta flight A 
perpendicular line through the 
center of each eonen, by the aid 
of tekaoope and crose hairs, waa 
brought into axact Una of the ▼ 
rest, which was also the line of 
tie of the rifle barrel which lay 
gpon It This anaagsment of 


1 enabled the author to follow the testing some of the turves which the bullot made, but 


course of each bullet, and tbe screens were spaced a 
distances along tho range to match the cxperlmmt li 
hand A distance of three feet apart was sufllilunt fo 


ay experiments It waa found necessary to place 
reens from six to throe Inches apart to register 
illet’s motion Day by day facts worn set utuu 
feted, and at the 

_cud of sovernl 

years the author 


these screens that 
any desired Infer 
mat Ion respeut 
ing the bullet's 
millions lould be 
expeditiously ob- 


regularity after 
being 
eliminated to that 


found to bo the 
caso In all scion 
tlflc experiments, 
preconceived 
Ideas of the bul 
lot's action proved 


e rest target shooting to detect errors In rifle and ballet. the strongoat 

fixed idea of all, 

e the one to which It seemed all conclusions must be 
made to bend, was found to lie Absolutely liiiorrecL 
This Idea, that tho bullet during Us ptwsago through 
tho rifle must and did fly In a straight line with tho 
bore, and that afterward 11 changed Us direction to 
lly away from the mark, held the author baik from 
the real feet for yearn 8c reens placed at one two, 
or three feet from the muxsle showed Indisputably Lhat 
an nnbalnncod bullet left the line of Are, or Ilnu or 
the bore, Immediately upon its exit therefrom, and the 
cause of this was a very astounding discovery to make 
It Is eoelly understood that the c-onter of gravity 
uf an unbalanced bullet Is not In Us center or form, 
and therefore not In 1 enter of the rifle bore Due to 
tho twist In all modem rifles, this unbalanced bullet 
rotates during Its passage to the muxrle and carries 
Its center of gravity In a spiral around tho straight 
line femilng the center of the bore, and also carries 
Its center of gravity around the router of form of tho 
tnoF 1 " bullet Itself In meibantis and especially In baUls- 
<Tmr tics tbe euurse through which a body moves is tho 

„ . . line In whh h Its icnter of gravity tiavols lienee Ihe 

My. ♦ —Five bullets fired fro. . llxcd rest. unb .Uu.ccd bullet tall bullets bring more or lew un 

balanced) travels In a spiral through thi straight rifled 
bore, (ompriled to take this spiral course by tbe solid 
walls formed by Hie Internal nurfaee of the barrel 
When the projectile Is liberated at the muule, no 
longer forced to make a spiral flight, It Immediately 
lakes up a straight flight, which It must do according 
to the fixed laws of Inertia. This straight line, how¬ 
ever la a continuation of Ihe flight which the bullet 
waa making as It left the muxsle not the line of bore, 
hut a tangent to tho aplral which the projectile de¬ 
scribed In the bore ae represented though grossly ex 
aggerated, by Ihe aplral s * and Its tangent a or 1 1 In 
Fig 3 

Fig 3 exaggerates and makes clear how the renter 
or gravity of an unbalanced bulbl mines In a spiral 
form within the bon, but how whin Ills rat'd at tho 
muule, It takes a straight flight, as n presented by 
the tangent at the right extremity of the spiral In 1 lit 
ill reel Ion of a No possible power at tin muxxli could 
make It take the direction or bore ue represented by 
Thk toek displace of tka norms! tfflv hOob, tbe has of Art d d, without disintegrating Hie bullet ThllB tho bul 

rvsum «»« y«sf n■ ye»r oat fat. Instead of flying straight In the rifle Imre as every 

Fig. A—Elements of the enaewatrte action one Bnd mak,n « “ raL than «' * lB UlniHlon 

sbown In Fig 1 afterward, In reality flies in a spiral during Its |iao- 

sage to tho mutslo, and does not 
thange its direction at the muxsle, 
because there Is nothing there so 
to change It This Is the long- 

target 

The presence of this orror, 
callod the ■* Y error' by the au¬ 
thor, was clearly demonstrated In 
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TOOL-HOLD1X0 DEVICE VOS WOOD TUBE 1X6 

Hump wtm him ii wood Int ho And frequent occasion 
Ki innki min'iImI timlB for difficult or unusual work, 
nml h In n (In l( hiI Ih iui slmped that lh< cutting edge 
Is ut rlKht angina to thn shank, great annoyance la 
qgpnrli-niod In holding the tool to thn work, and 
keen big It from turning In the hand Recently 1 had 




TOOL-HOLDIXO DEVICE VOX WOOD TUBXIXG 

ft piece of work similar to that shown In the drawing 
and after many expedients lisd failed to give complete 
rnllafaillon 1 d< vclnpcd thr Uevlie Illustrated It la 
made of heavy sheet Htoil (the henvlost l could work 
easily) and provided with two setscrews, as shown, 
to allow It to be moved along thi ehlwd as desired, 
ond for the lusortlon of new chisels As Illustrated, 
Uie flat portion Ilea on (lie tool reat. and this abso¬ 
lutely prevents the turning of thn tool By Its uao I 
was able to roach with ease the most Inaccessible 
corners. 

ELECT BID IXOHXATOKS AVD BEOODEU. 

The advantage of nti oleitTh ally heated incubator 
over thnnu making use of kerosene lamps and the like 
are ho gnat, that as rupldly as eheap reliable power 
service Ie-comos extended throughout the country, the 
hatching or eggs by electricity blda fair to displace all 
other methods. 

An eleitrli Incubator can be built at home by any¬ 
body who cau make a wooden box and connect up 
ordinary Incandescent lamps. Such a machine has 
not only tho merit or being low In first coal, but of 
having nothing about It to wear out, and of being 
capable of giving perfm t results with very little atten¬ 
tion on I ho i»rt of Ihn oiierator 

The photographs show the first Incubator built by 
the author, while Iho drawings give details of con 
Blrmtlnii drawn to scale, for a similar machine of 
fifty eggs capailty Briefly It lonslsts of an outer 
Jen box, having the siiaco between 
wool or other heat retaining ma 
re placed In the Inner box, which Is 
andeacent lamps controlled by a 


Inrhea wide, 17 
lm hes long, and 

all Inside meas 


or bottom i xeopt 
a slatted bottom 
which Is to be put m BBOODEX WITHOD 

In hnlf way down UATEE. 

thus dividing the 

I six Inin an upper and a lower compartment of equal 
depth on top of Hu gluts a double thickness of 
woolen blanket should be tacked, to support ths eggs, 
as shown In Pig 1 

Right ilmtrlr lamps -ire required for the hasting 
UDlta These are heat mounted In Itorcelaln recep¬ 
tacles as shown, four lamps In oa< h compartment near 
Its top For 110-volt ilrrults use ordinary 14-can 
dle-powcr carbon filament lamps rnadi for 230 volts, 
and i-nnneeX them as shown In tho diagram, where 
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It Is hardly worth while to make a thermostat at 
homo when one suitable for the purpose can be bought 
from a dealer In electrical supplies for about seventy- 
five cents, but It U not a difficult Job for anybody who 
takes pleasure In doing such work Fig. 2 shows a 
simple form of thermostat attached directly to the 
Inside of the egg chamber The essential part consists 
of two strips of metal riveted together as shown in the 
top view at A Zinc and steel (or Iron) make the 
most effective combination, brass and steel (or Iron) 
come next The strips should be about 1/32 Inch 
thick, 8 Inches long, 1 Inch wide at the Urge end 
and 3/8 Inch st the narrow end They may be fast 
rned together with fifteen or twenty email rivets, or 
by soldering them all around the edges The two 
metals thus Joined tend to curl and uncurl with 
changes In temperature, by reason of their different 
rates of expansion The Urge end should be clamped 
to a block, B, as abuwn, and a contact screw should be 
provided at C, with a stiff wire, D, attached to aerve 
as a screwdriver for adjustment from ths outside 
It U highly Important that the tip oHfee screw C and 
the spot on the xlni (or brass) strip be protected by 
pieces of platinum soldered on, or the electrlo era 
whlih appears between them will soon destroy them 
It the thermostat bo purchased as advised, It must be 
mounted In such a position that thn adjusting screw 
con be reached by a screwdriver or wire passing In 
from the outride through small holes In the boxes. 

Tho Inner and outer boxes are to be Joined at the 
liottom by a passageway or tunuel three Inchoa high, 
forming a doorway through which chicks may enter 
the brooding compartment under the egg chamber 
The Inner and enter boxes are to be Joined near the 
lop by three or four half Inch tubes for rentlUtlou 
as shown at V, Fig l 

The top of the egg chamber is beat covered over 
with a pano of glass, on top of which Is laid a small 
pillow or several thicknesses of lolded blanket. 

Nest In Importance to the thermostat comes the 
tholco of a thenuometor and Its proper location In 




Uapt te xx, the apparatus as (MM tt 
capable of maintaining a temperature «t ltf| 4a* to 
ths egg chamber when the room temperature U only 
40 deg. If used in x warmer room, one pair ut the 
lamp* In the lower eompsrtment may he turned off 
by mesne of the snap .witch 
SUch pair of 230-volt 14-candie-powar carbon lamps, - 
connected in series as shown, will, when used on a llfl- 
volt circuit, burn with x dull red glow erarosly vtftbU 
In daylight, and wtth a power consumption of 5% 
watts, A fifty-egg machine operated in a room where 
the temperature U H deg. consumes about watts, 
making a total tor 22 days of about 2 kilowatt hours, 
which, where the-rate lx l# cents, costs 20 rents. ThU 
cost looks high at first sight, but It U materially lower 
than that of a kerosene-burning machine If ana stops 
to consider the taring la Ipterwt on lint Invastmsat, 
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the egg chamber, where the bulb should occupy a cen 
tral poritlou rather than one near n corner It U not 
necessary to buy an expensive Instrument In order to 
get accuraiy. an ordinary ton-cunt thermometer can 
be made to serve tbs pnrposo very well provided that 
IU scale bu properly corrected or ‘ calibrated " This 
may be easily accomplished by taking advantage of 
the fact that tho Internal temperature of a normal, 
healthy person U Just a trifle over 98 deg Tie a 
thread around the tube at the place marked 98 deg 
on the scale, and remove the tube from the scale, to 
which it Is usually attached by two bits of wire. Place 


Fig 2.—METHOD Of AF7LTHO THE THBEMOOTAT, 

the saving in oil, the absence of deprsoUtlon and re¬ 
pair bllU. and the saving In labor of attendance. 

In the practical operation of tho Incubator, the fol¬ 
lowing points should be borne in mind 
The eggs need to be turned partly over every day A 
good way to do thla U to take out the row of five eggs 
at the left hand, end, roll the remaining ones toward 
tho left, and replace the five at the rtghbhand end 
This progressive movement serves also to even up the 
different times or hatching that might result from 
Borne eggs remaining In warmer spots than others 
increasing ventilation la required aa Incubation 
progresses Practically no air Is needed the first two 
weeks, and all ventilating tubes and the door to the 
lower compartment may be kept closed with consider¬ 
able economy In power During the third week, and 
especially when the hatch la duo, plenty of air must 
te allowed to filter up through the eggs, as shown by 
the arrows In Pig 1 

No moisture Is required during the first weeh 
Thereafter It la beat to keep a small pan of water In 
the lower compartment and a small glassful In the 
egg chamber These serve to prevent excessive evap¬ 
oration of the eggs by too dry air 
The newly batebed ohicks should not be taken out 
or fed until they are 24 hours old After this they 
may be kept (n the lower compartment tor a time, 
provided all four lamps be kept burning As soon aa 
convenient, however, they should be transferred to an 
electric brooder, two forma of which will now be da- 
scribed 

The first and simpler form, suitable for use only In 
a well warmed room, la shown in one of the photo¬ 
graphs. It consists of a small wooden table carrying 
on lta under aide four lamps, and surrounded by a 
fringe made by slitting a piece of old blanket. For 
use on the ground or where the floor Is not warm, bot- 



r equal the bulb under the tongue at the aide of the month 

ie ** of n»d hold it until the mercury column dots not rise 

s eggs, cny higher By observing with a mirror ft will than 

be possible to determine quite accurately, how muoh 
i eat lag In error the marking on ths scale aay be, had due 

reoep- allowance for this can then be made by assuming that 

it near the same error Is present at ths 104-deg, mark. Which 

14-can Is the temperature of Incubation, 
volts, The machino must be nm a few days before aay 
where r«» are put In. to give tins for carefully adjusting 

■o snap the thermostat Whan the latter Is ones set right ft 

in one will automatically main tats the beat at the deedred 

point by "winking" ths tetri* bn sad oX. WKk all 


ha ring tho follow- 
lug dimensions 
Top, 14 by fO 
Inches, supported 
by legs 8 Inches 
long. Bottom box 
of wood. Id by 20 
Inches outside. 2 
Inches deep In¬ 
side. Box-oover of 
tin 14 by A0 toeb- 
nu YOTT WITS O O V EX aa, protected on 

top by a. sheet of 
pnper and ■ 

sprinkling of rand Four temps are required la 
ths upper part, one soar each corner, god two 
In the bottom heater It will be observed In the 
diagram of cenneetlana that the tetter temps are 
connected In parallel and not In series, which rur’ll 4 
them to born more brightly The newer rnranniMv? 
l« 33 watte, or about twice what ft required lor hgtek- < 
hi*. No thermostat or th er m om e t er la needed, for the 
brooder It wfU not get too mm it IhgeumdA lt ' 
left on all the time. v 

Where nay form aMKXMgt 'Mm/mmjSbkMit'' 
finw^te p pw 
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If Whfoh the chicks may get ap oa tb 
'■ft* fbttnring btt gives a list of a! 
fli’flfld thslr pr a wt retail prices, 
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made In the aide o t tbs tube by filing Into It with a 
roand die, and It may be toned either by a drill 
preae or by one of the email, feared, band drdl-etocks 
toed for email drills. With a itnall brush dipped Into 
the eolation u herein given wipe the hole eo that a 
little of the mlitare will ran down laelde the tabo, 
and onto the flaaa where the hole I* being made, and 
the tabo will be found to eater the glue with iur- 


Total »17« 

The foregoing bill does not Include the (haded lamp 
and fixtures shown on the outside of the Incubator In 
Figs 1 and I An ordinary 4-candle-power lamp io 
mounted la a convenience, but not In any way essential. 




A convenient door holder may be made from a 
barrel hoop, ae shown in the accompanying Ulustra 
tlona, by cutting a piece about eight Inches long and 
inserting a rubber-head tack (such as used io the 
plumbing trade) at each end, on the under aide, as 
shown In Fig 8 Two such tacks are also placod on 
upper face, spaced apart snfllclently to allow the bottom 
of tha door to lit between them. The arched shape of 
the hoop will give sufficient friction between the door 
and floor to hold the door In any desired position 
If robber-head tacks are not available the ends may 
be covered with some soft material such as carpet and 
tacked thereto. In place of tacks, a notch may be 
cat In the barrel hoop equal to tbe thickness of the 
door, as shown in Fig. 4 of the Illustration. Tbe 


I «|l 

Tig, i -inmin ros io*ro uutei holm i 


glass to the under side of tbe plate being bored, and 
when the tube Is through, continue the boring until It 
has enteTcd the lower plate slightly Glass cut with 
the diamond will often break unevenly, and fall to fit 
a window sash, circles cut out fur tbe dials of Instru 
ments of the clock class, clrtloa for sialic electric ma 
chines, glass rovers for galvanometers, ammeters, and 
many other Instruments are often thrown away, when 
a touch with a die wet with this solution would save 
them It Is especially recommended to glazlcrn to re 
move the sharp edges of the glass cut s 1th the dia¬ 
mond, which often cut tho hands. For boring large 


When tbe wheel la turned It will Immediately enter 
the glass, boring a very smooth and true hols If a 
drill press la uaed, the speed should be slow to avoid 
throwing tbe fluid out of thu cup or beating tbe wheel, 
the last being especially avoided, as all of tbe constitu¬ 
ents of the fluid are very volatile, and It wilt evaporate 
quickly If much heat la present 
When the hole la nearly through moderate the pres¬ 
sure, but keep on drilling until tho wheel hae entered 
the plate B slightly A slight tap with a hammer will 
now knock the window glass off. and the wheel and 
shaft may bo removed through the hole no not at 
tempt to remove It through the top unless the hole Is 
very clean, or you will p>Jl the wheel off the arbor 
Fig 2 shows how a cracked plate-glass window may 
be repaired At the ends of each enuk and where 
they Intersect a hole Is bored to receive a bolt The 
nut Z of tho bolt Is made thin, and a robber washer, 
made of engine teaching 1s held against the glass by 
a washer and sc row The dimensions given are tkosa. r 
used some time ago In retiring e store window _T%e 
heads of the sc raws were located Inside thu store, so 
as to make It Impossible to remove them from tho out¬ 
side, The window Is still doing service 


holes In plate glass the Jig shown lc 
Fig 1. is very bandy. In fact 
almost essential If correct ro- 


ic sectional view. 
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For oiling wagon whoela, or taking them off, some 
kind of lifting arrangement It resorted to For sim¬ 
plicity of construct Ion and effectiveness tho Jack here¬ 
with described Is unique The whole, lutludlng the 
pegs or pins A, Is made of oak, tbe boat tough white 
oak being recommended 

The beam In made from J by 4 Inch timber, planed 
down to tho dimensions given An eyti or slot la cat 
out at tbe wide end 11/10 Indies wide by 4 »/ji Inches 
deep This end Is rounded off to a radius of 2 Inches. 
Five pegs, 1 Inch diameter by 2 Inches In length, are 
driven Into the upepr Hide The holes nre I Ineh doop 
and should allow the pegs to have a driving flt 

Tbe upright la 27 Inches high to tho center of the 


center of a barrel stave may be used Instead or a hoop 
by cutting It to about the same width aa the hoop 


aoanm non ur ham. 

Glass Is universally conceded to be exceedingly dlffi 
cult to work when cold, yet 1U fragile nature often 
calls for means of repair It Is also desirable some- 
;laas plate, or ibrongh a 
in, which la not an easy thing to do with 
any faolUtise hitherto developed for suoh work. 

It Is wall known that turpentine applied to a small 
drill wHl enable one to drill through a piece of glass 
by persistent application and frequent grindings of 
the drill TUB hols will often taper from a larger 
diameter at the top to a smaller one at the bottom, 
and besides It Is quits Impossible to drill two bole* of 
tha same alas with the same drill Instrument work 
of certain classes would be made hotter also If It were 
possible to tap threads In the glass sf which the base 
or other parts are composed In tbe opinion of the 
writer the best fluid to be applied to the glass so that 
tha tool will take hold li that of the formula given 
below. It has boon developed after many experiments 
kith dlflhrest mixtures, and will he found to be su 
parlor to anything heretofore known With a bastard 
SO. wet with it, a piece of plate glssa may be put Into 
• a Mop and filed Itks wood; any other oat of ms may 
hO wed, hot whertl there la much glass to remove, tha 




that Is to do the boring, and the 

pilot h must not go entirely through the wheel, but be 
cut at least % of an Inch short of tho wheel thickness 
The wheel may now be cemented to the cutter shaft by 
heating It, and also tho wheel slightly, so an to melt 
some gum sbellac which has boon sprinkled on the top 
side of the whoeL After It Is told mix up a etlff paste 
or liquid glue and emery of about the name grade as the 
Wheel, and Dll the bottom of tbe hole F even with tho 
wheel In drying It will shrink slightly and the paste 
may be applied again, and until the surface U flush 
with the side of tbe wheel 
Tbe feet J of the frame have thin rubber F (known 
lu the storeu as “rubber dam") cemented to their 
under sides with bicycle tire ceraout, so that when 
placed on (he glaaa the jig win not slip around, but 
can be easily held In any desired location 
The place where the hole Is tu be made having been 
ascertained, a ring of putty D Is stuck to tbe glsae to 
form a cup, and after the wheel shaft la Inserted lu 
the bushing, the apparatus Is placed with the face of 
the wheel over the spot to be bored, with tbe feet J 
resting on tbe glass Before boginning operations a 
piece of double-thick window glass R Is cemented with 
dab to the under side of the plate to 

The formula for the flnld to be applied to the tools 
a follows 

Pulverised camphor 


fulcrum, made from 3- by t-lnrh stuff The end Ih 
rounded off to a radius of 1 </, Inches, and a slatted 
hole Is cut In, ae Indicated In the detail vIhw 

Tho lover Is cut from 1 Inch board, 6 Inches wide by 
about 33 or M lie hoe In length It shuuld be Intel out 
accurately to tbe dimensions given In the large.r ee nice 
view When e-orree tly made and the Blot In the 
upright rut llkewleee the l*o holes for the pegs 4 
will bo In a vertical line, when the lever Is proceed 
clown, as shown In I he upper general view The pegs 
A should bave a loose At, and he furnlshod with small 
wooden pegs or nails, to keep tbem In place, when the 
parts are assembled 

To operate the Jack the lever Is rultcod us Hhown 
In doited lines In the lower general sketch and the 
beam slipped In place under the min of the wagon, 
which should rest botweon one of the small pegs In 
tbe upper face Bearing on tho lever It Is pri-aned 
down Into Its lowest position, as shown In tbe upper 
sketch, raising tbe wagon wheel from the ground and 
eecnrlng It In that poalllou Indefinitely, without the 
least chance of Its slipping back 


dr vl 

__ oil-turpentine to make a lUdwnee bottle full 

Apply the Ml stock to the shank A of tbe abaft, then 
Msqk of the fluid Into the putty cap' to rover 
' * MO Vfhoel 0. 


Swelling ground cannot be held by timber, means 
must be provided for relieving the proven re of tho 
ground from lime to time. It will cause little trouble 
If spaces are left between tbe lagging, through which 
tbe pressure may be eased at Intervals by removing 
some of the material Expedients such as iMcklng 
with straw are valuable only until tho swelling bo- 
cornea sufficient to pack tightly the cushioning sub¬ 
stance. When thU becomes packed solid: 
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Am#**!** f&im ■ 
WU,'tir« m*a, expect to'mata t^'Ka* 
ardons 7-miWtrip |hr4sgh tMiWb and 
lb* whirlpool usxt summer to barirtp*, 
parti 

The motor boat Industry, u mirrored 
by the mo show, t« increasing by taps 
And bounds. Already there ere 60,000 
motor boats In nee in this country, end 
It Is sate to say that by the end of an¬ 
other year this Scare -will be materially 


The two general views of the Boston 
aeronautic show reproduced herewith 
will give our readers a good Idea of how 
well-oiled was the large hall at Meehan lea 
Building with the machines of America* 
inventors at the recent chow While a 
tew of the aeroplane! exhibited were slk 
BUI* 

pean models, moat of them were patterns* 
after American models, such as the Our- 
tiae and Wright biplanes and the Pfltsner 
monoplane In one of oar Illustrations a 
monoplane on the general lines of the 
Blerlot (the "Monk'*) with the slid lag 
wing tips invented by Pfltsner Instead of 
wing warping, appears, in the foreground, 
while the large Antoinette type with tri¬ 
angular body and the smaller Blerlot 
type monoplane were both exhibited by 
the Scientific Aeroplane nnd Alrahlp Com- 


rhlnee were constructed by (Stanley T. 
Beach 

Another general view of the ball ahowe 
the former of these two monoplanes In 
the foreground Another monoplane of 
original construction (the "Burlingame") 
appears In the distance, while hanging 
from the celling le a biplane glider con- 
strut ted and used by the studpnte at Bos¬ 


ton “Tech, and Just below this another 
gilder built by two boys after n descrip¬ 
tion published In the Bt ucrrinr Aural 
LAV The balloon “Boston’ the club bal- 


partially Inflated in the center of the hall, 
while on the right-hand aide are seen 
several balloon baskets, among them be¬ 
ing that of Leo (Havens’* small one-man 
balloon "Mercury" and the basket of a 
160 000-< ublc foot balloon capable or 
carrying 20 passengers. 

The U A W biplane and revolving 
cylinder 2-cycle motor was one of the 
uoveltles of the show This biplane waa 
constructed somewhat on monoplane lines, 
there being a rectangular body extending 
out behind and carrying tbe biplane hort- 
sontal rudder for steering up and down 
The motor was mounted on trunnions 
close in front of the main planes, which 


chine Is running along the ground In or¬ 
der to rise The now revolving-cylinder 
motor used on this machine Is said to be 
one of the lightest motors of this type yet 
produced It Is soon to be put ou the 
market In two slsee of 60 and 100 horse¬ 
power 

Besides the aeroplanes shown In our 
photographs, there were numerous other 
full-else machines. Most of these were 
described In our last Issue. A Parmaa 
machine like that used by Parraan at 
Brighton Beach In 1608 waa put on exhi¬ 
bition when tbe show was half over This 
mat bine was the only aeroplane said to 
have made a short flight previous to tbe 
opening of the show 

(Continued from pope MS ) 

”7 A« aggff« J».-g- baaed, indicated plainly that the cause. 

_ so staple after discovery, was not sren 

s£5S£» u3 ***'*“ surmised. Their attempts to reduoe it 

* warn un, su.ua. mu a.^ were based upon the theory that the 
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blast of powder gases at the mwMe. or 
Borne condition of the rifle hem at the 


Persistent screen shotting and oontln- 
•Sd eitataMVw of nrere that un** 
( (goacfn d R f oh gaga Ifi.) 
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THE “ WHIP-CHEATIOff ' BATTLESHIP 

T il k. WiiHliIngluu iorrtH|Mniilt>nt who Is re- 
h|»iiikIIjIi foi Ihe dlHirlbullon of naval and 
inllUnr) III'WH lo tin tlullf |>n>sn or tbo 
coiiTiti > linn 1)1*01 writing koiii* ixlmmoly 
»llly iionmnni about tin two lwttl«4hl|ia which the 
IloitHi* Nuvnl t'oiiiinlllpi him rci onmicndHil for this 
year* programmi, ami In Iiub pul Into tin; mouth or 
bmntnry Mc>ci slntcmitil* an to llto ubJci.lB whlth 
have Inspired thi* ti*c|itiHl for tlim* two powerful v< s- 
scls Which wo arc |x rroclly sal lulled the* Sm rotary 
i mild lit vi r him utiiml Ai lording In Hu dispute his 
tltu motive ri HpotiHllilo for I heir unprecedented bIw, 
reimried lo In from th.ouo to Jd.ooo tons, In llio 
dcwlre to build a ccmph of ships which wliall bo 
blKher llinn iuivIIiIiik ilse ttllout mid give to thin 
nut Ion l hr priHlIgt of pirnst'SHlng htttth'HlilpH which 
III i€>»|X 11 of Hl/I mill lernii pioduclng cpinlltlca wliull 
he wtlpl enielv of the* w litp c H nllon ’ in dc r 

11 Ih Hiiltli l> nl to hiiv inn c mil fm nil Hint till iluy 
of wIiIim ii nllon m tit Intent him lour into plumed - 
If IiiiImiI It eur I'vIhIivI exupl on ihe Hired or 111 tin 
niUMlo hull b.illnd (Wlnliil) It wuw ihmt u innilvi In 
I lie upbuilding of t In I nil nl SlnliB ini\> Our frig 
nti h or I lie Hiillliot ilnjH win built Hivlftir mid amuil 
id minor Hunt Hie Hlilpn Hun uHiuil In ullitr nndiH 
not Tor I In* vulngloiv id bi-Ini, aide to bu) that Iluy 
wen* Hwirior mid niinu hcuvll) nriueil hut for the 
ten priullull purpose of overtaking Ihe enemy bring 
lug him In iu lInn uml < mailing him hv nuperlor gun 
flu The piilhv of lliil mrly time him been tin polby 
of nnr iihu In tho Intervening mu* linudrid years mid 
Ii Is Ha imlh v iiHliy If scirnury Aleypr Itellerea It 
lo Ih i xpicllenl lo build a Blilp tunny tlimmoiid Inns 
Inrgir Hum unithlng i<int< uiplHli*il ntnond wi tuny 
run iiHmired Hint II Is bptiuiBp lie anil Ills nuvnl nd 
vlHeih In III ii Hint to imitninln our tniillllnnal iu 
in ilorliv In gun fire we iiiiihI moti up from the 18- 
Indi In tlii llllnll gull uml ImiCH-w our dlxplmo- 
nunia Iu proportion 

The mom effliluu baillenhl|i Ih Hu one which cm- 
bodlia (hi* maximum atiinmil nr nil round military of 
111 lent y on Hu mlnlniuni auinunt or dlHpIneomont 
UdIphh Ihe prcsciif Ihuorles of nnvnl designers are 
very imu h nt fault, a ton of dlsplai enient In a big 
battleship glvis more nillllary value Hum II does in 
• ship of smaller else 1 hue 20 0(10 tons In a Dela¬ 
ware Ih a more lalunble an**t than Ihe same dlsplucc- 
tnent In (wo 'flregona" Here (hen la another mute 
of t1ul*rnpld growth in recent imn in the tonnage of 
the' finU-ilnn* tlghtlng shin Prom Iho 12 500-ton 
1 Maine' mu shliw of ihi firm line have grown through 
the I A,000 tons (if the Vonneetli ul, the 20 000 tons 
or the North nukota ’ and the 22 000 tons of the 
"Elorlda" lo the 211000 Iona of the two great ves- 
rela Arkansas and Wyoming' wlileh are now upon 
the slur he 

The big Jump of 2'i per cent In displacement be¬ 
tween the "Connei Hi ut and 'North Dakota" waa due 
(o the coming uf the dreadnought type and the adop¬ 
tion of an exclusive main armament of 12 Inch guns 
To-day we arc on the eve of another great advance, 
and again It la due to a grcml Increase In the weight 
and power of tho battery this time by the aubatltutlon 
of ihe Hlmh for the 12 Imh gun The Hottae Com¬ 
mittee on Naval Affairs has accepted we are glad to 
nee the Secretarya programme for Inrreaalng the 
forea of the navy by two battleships two fleet eolllerw 
one repair ship and four submarine* of a new type 
of unusual speed and steaming radios According to 
the provisions, the battleships are to he of at let ft 26- 
000 tons and each ahlp Is to carry ten 14 Inch gras, the 


* hips being mado of suiBclenl displacement to carry 
■ his battery The 14 Inch gun, however, with Its 
mount ammunition, etc, ts so much heavier than the 
12 im.lt that the new vessels even though they carry 
two Ii mb guns, will have lo be of at least 28 000 tons 
displacement, and If It should be decided to mount 
twelve sin b gum, Ihe displacement may run up to 
lUOOo tons and over Because of tho greater punish 
lug power of the 14 laih gun at long ranges, a bat- 
trry of ten 14 Inch would greatly outmatch one of 
twelve 12 inch There Is no ahlp afloat or contem¬ 
plated mo fur aa we know, among the navies of the 
world, tliut could withstand such a vessel. 


HIOH-APEZD TELZ0HAPHT. 

S OME very remarkable testimony has been 
elh Ited by the Joint Committee of the legis¬ 
lature which Is iDvi'Silgatlng the question of 
extending the Jurisdiction of the PublU Ser¬ 
vice Commission to and over telephone and telegraph 
coiiipaulps It is remarkable as seeming lo Indicate 
that In aplle of the large amount of thought, In¬ 
genuity, and mechanical skill which have been di¬ 
rected wllli marked success during tho past few 
decades to Ihe improvement of the speed and lowering 
of the eost of telegraphy praeUtally the whole of the 
business of the big telegraph companies Is to-day sent 
by tin hand-operated Morse key, In much the same 
way and al no greater speed, than when Morse first 
uindn telegraphy a practical commercial art Thus, 
according to the testimony of Col dowry, president 
of the Western Union, the maximum speed of trans¬ 
mission Is obtained In their service by two syntems, 
the WhealHlono and the Barclay the former having 
a mpuilty of 125 words per mlnut«, and the latter 
of Hi), with an overage of about 50 In practical use, 
and these (wo forme or apparatus, It would seem, 
represent the only departure made by the Western 
Union Cnmiiany front their almost universal practice 
of operating by hand by the Morse key 

Side by side with this evidence testimony wss 
given that rapid telegraphy systems have been 
developed here and In Europe with rnpai Itles of from 
Mill lo 1 onu words a minute and over one system, 
established In several renters In the United fltatrv 
tiling now In dully list whlth Is sending message* 
nt a rale of I IM>0 words per mlniile Tho public will 
nnturallv nsk If such high speed he imsslbli- why do 
not the lih graph companies mnke use of tho system 
nnd so lmr> tw thoir inisuity nnd iimUs the cor 
res|Hintllng decrease In rates In his testimony (ol 
( owty explained that th* Went era I nlon’" Is a one 
message blislmwa and that llie compnnv eannol hold 
mesmigca mu II they get n mi fib lent number In send 
nl n 1 non word a minute rule Ihls Is true un re¬ 
gards l In* single short message lint In the inse of Hue 
longer tiicKsiigis upproat lilng tin mnnusirlpl letter 
lenglh ihe iv|h of business whlih would be certain 
of enormous development If It were olTiiid lo (he 
public llirniighnut Ihe whole twentv four hours of 
llli day nt the low rales width would thin lie |MMslble 
—II would he pm lb abb (o set half n do/m operators 
nl wmk slniulliinecuisl) in punthlng the sending tapes 
aud Ihe inessage inulil Itr sent through In less Hum 
inis lentil the linn that II would tiiW by the present 
melhods llie transmission of Peary s s (mo-word 
message from Indian Harbor to Ibe New York Times 
was quote d as a gieat feat In telegraphy It took a 
forts* of twenty operators three days to git the Tentage 
through If) the rapid telegraphy svstem (be same 
message after le lng prepared on the tape eould have 
been sent over a single lino In about ten minutes' 
time 

The high speed methods as worked out by Hughes, 
Murray, Poliak Vlrag, and Delany claim to send at 
the rate* re*pectlvely of 4 500, 16,000 18 000 and 
60 000 words per hour Tho significance of tbeae 
methods to the public Is that by their use fht tele¬ 
graph could be extended cheapened and popularised 
until It was as available to the ordinary eltlsen aa ths 
far more highly developed telephone of (be preennC 
day 

irw you Agp ?an iwtat mm oowaid, 

N ew YORK CITY Is Jnatly proud of IU eubway 
system. but It will be a surprise to some of 
us to learn that the aubway system of Pari* 
actually carries a larger number of plusaen- 
gera during Ihe year, the total being 182*000,000 as 
against 200 000,000 carried on the New York system. 
Outside of the mere fact that more people were cap 
tied the coraparleou la entirely favorable to the New 
York eubway The detail* of the following compartaon 
have been worked out by R H Whtttan, the Btatlatl- 
clan of the New York Public Berrios Oommlaiton, «ad 
they afford upon a moat timely eubjert a maw of 
valuable Information, which la a credit to the com¬ 
piler and cannot fall to be of groat ferric* to the 
Commission In Its Important work of regulating tram* 
portatlon matters In this dty 
There are certain point* of aUnllarity between the 
two subway*. Both have bee* built and an owned 


by the city, and both are learned for a tana of yean 
to an operating company The length of tin two Byw- 
tem* in mile* of single track Operated wag In I tMl 
the year for which the latest fig ares an available, very 
neerly equal But the Parle system, which 1* entirely, 
two-track, form* a network of line* covering a dis¬ 
trict having a radius of three or four mile* from th* 
business or traffic oenter, whereas the New York sys¬ 
tem has a single stem terminating In two long forka 
at the upper end, and extending 14 miles to IU most 
distant point from the Brooklyn Bridge, which may 
be called the chief traffic center The Paris eubway 
has no express service, whereas the New York eubway 
has four tracks tarrying express and local service for 
■lx and a half miles through the most congested dis¬ 
trict 

The population of the district served by the enbway 
system waa 2,7(0,000 In New York and 2.790,000 1* 
Parla The area of the city proper of Parle lmatedl 
ately tributary to the aubway Is 31 square miles, tho 
area of Manhattan and the Bronx served by the tub- 
way In 62 square miles Hence tho papulation of the 
district served by (he Paris subway h more than twle* 
as dense as that served by the New York system. 
There Is a total of 64 6 miles or single track In tbo 
New York and of 82 2 mile* In the Parle aubway , 

The great superiority of the New York system la 
due to the frequency of the trains and the higher 
spend of travel in Paris during 190k the least head¬ 
way during rush hours was 2 mlnulos and S3 seconds 
and the greatest 714 minutes. The least headway In 
Ihe rush hours of the express trains in New York waa 
2 minutes and the greatest 4 minute* The maxi 
mum length or the Parts train was 216 feet, of tho 
New York train, 411 feet The average speed In tho 
Paris subway la 12 miles per hour, and In tho New 
York subway, 18 miles per hour, the average speed of 
express trains between Brooklyn Bridge and 9fllh 
Street being about 24 mllea per hour and the aver¬ 
age speed of the local trains about 15 mllea per hour. 
The maximum speed In the New York xubway la 40 
miles per hour, aa against 217 miles per hour In 
Paris 

The rales of fnre in Paris arc llrat class 4 8 cents, 
second class 2 9 cenlH and Hecimd rlosa round trip 
tickets 18 cents equivalent to 19 cents per trip In 
Ni w York there Is a uniform faro of 5 ients, but while 
llie fare In New York Is 5 rents, the average length of 
ride |mt pawnngor Is from two to two and a half times 
that In Paris 

In ParlH rln* capacity of each car Is determined by 
the govirnment, aud In 1008 the aw rage number of 
pKHBingerH |h r enr waa 64 The capacity of I lie New 
Vork cars boll) scaled and standing estimated on the 
Patls basis was 101 Imt Ihls frequintly rises to 150, 
aDd cvin 170 paiu<i*ngfn< per car In Paris tho num¬ 
ber of standing place* Is fixed by the government. In 
New York llir limit Is apparently fixed bv the ability 
of a burly platform guard lo boost (he iiassengers In 
by a wcll-dlrei led football rush lint wore tbo gov- 
i rnment allotment of floor space, as obtaining In Paris 
applied In New York, the mailmum capacity at a 
Niw York aubway car would be cut down from 170 
to 103 The number of passenger place-miles per mile 
or track was 73,000,000 for New York and 36,000 000 
for the Paris system, nnd yel as we have seen above 
llie Paris subway, because of the shorter Icpgtb of the 
I rips carried a greater number of pasnengers in the 
year 

Congestion In Parla Is not nearly so great as In 
New York, first, betauao traflli Is more evenly distrib¬ 
uted throughout Hie day, secondly, because the cur¬ 
rent* of traffic In Paris move In both direct loan during 
Ihe rush hours, and thirdly, because the passenger In 
Pari* lakes a shorter average ride, and vacates hla 
place for others The longest possible ride on th* 
New York subway ts 17V4 miles, though It la not prob¬ 
able thal many peoplp take the trip from Atlantic 
Avenue, Brooklyn, to 222nd Street, New York, for tbo 
pleasure of the trip, and certainly not many for busi¬ 
ness purpose* The total cost of tho New York sub¬ 
way and Its equipment waa 987,938,000, constating 
of »5i,2»0 000 actually paid by the city for tbo 
construction of the subway and 939,648 000 that th* 
company claims to have expended for both equipment 
and construction. Including 910,048,000 which It Claims 
to have spent Is tb* construction of the subway from 
Brooklyn Bridge below Broadway and the East River 
to Brooklyn The total coat of the eoostrncUon and 
equipment of the Paris subway I* estimated at HI.M- 
000 

The New YorK Subway fared much better (Hut th* 
Paris enbway In the matter of Burns, tb* former paring 
but 9900 per mile of single track ns against 94400 
per mile paid by th* Parla subway Th* *#nr York 
subway coasldtred aa as seaman la undertaking earned 
about 7 per cent on the capital Invested, while tb* • 
operating company earned nbon^ * **r sort on It* 
reported Investment, The Pari* subway e%pu«d 7% 
per cent on th* tote) estimated coat of *p#ttr*etio» 
and equipment, and tb* opsfntteg eampgnp sgnmd 6 
per cent on Its reported teveatment. 
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' 'A i^oNt wrack an tbe Loidca * Brighton Railway, 
WilTirt. wken an sxpraas left the rail* and embed 
iato f&» railway static*, haa again illustrated the light 
oons tr nctlon of English eara A Pullman car waa com 
arhereaa the ordinary day 
rooked. 

The a«w alngle-phaaci electric freight locomotive 
which baa been built tor the New Haven Railroad waa 
recently given a teat between New Rochelle and Slam 
ford, a dlatance of 17 tnllea. Tbe load cone la ted of 
thirty loaded freight cars, and tbe dlataaoa or id mile* 
wag covered In 17 minutes without pushing the engine 

to Its foil capacity 

In a paper before tbe Engineer*' Society of West 
am Pennsylvania, B. F Bulmshn described a new type 
of bituminous gaa producer which embodies tbe good 
feature* both of the updraft and the downdraft type 
overcoming the production of tar and complotely con¬ 
suming the Axed carbon. There are two fuel bed*, 
one operated aa a downdraft producer to break up the 
volatile matter, the other ae an updraft producer to 
oonguma the Aged carbon, the resultant gaa being 
taken off at the center of the producer 

lime waa when It took nearly six years to tmild 
a battleship in private yards In tbe United State*, 
but the conet ruction, of the “Connecticut" at the 
government yard at Brooklyn act a pace which haa 
steadily accelerated. The “MlMlaelppi," whose trial* 
took place as reoantly as October, i»7, took 44 months 
to construct. The “New Hampshire " December, 1007, 
waa built In M months, the “North Carolina” 
(cruiser), January, 160*, In 36 months, Mlrhlgan’ 
(battleship), ISO*, in 14% months, the “Delaware’ 
tbattleship), October, 1W». in *7 month* 

Vast improvements arc being made In the Trans- 
Siberian Railway which, in addition to being double- 
tracked, la being largely relocated with a view to 
the elimination ot grades and the shortening of dla 
lance When the work has been completed the dis¬ 
tance from Paris to Peking will be 6,300 mile* instead 
of 7,600 miles over the present line via Harbin and 
Mukden, and the fourteen daye now consumed on the 
trip will be reduced to nine and a half day* The 
value of times Improvements will be as great from tbe 
military point of view an they will from that of 
passenger end freight traffic 

Speaking oa the relative economy of tho aingle- 
phaan and direct-current systems for steam railroad* 
Mr Qaorge Olbba I* of the opinion that maintenance 
coots of th* single-phase system as at present developed , 
will be somewhat higher than for the direct current 
though eventually they should be about the game On 
the other hand, he estimates that about 13 per cent 
leas energy would be required at the power house for 
the slngle-phsse than for the direct-current system 
Adding the saving In substation operation, he looks 
for a saving of from 4 to B per cent In the total Der¬ 
ating cost In favor of the single-phase system 

The tremendous floods of the past Season on the Isth¬ 
mus of Pan am* have helped to demonstrate, even be¬ 
fore completion, the wisdom of bnlldlng a high level 
rather than a aea-level canal Through the swamp 
near Oatun the bottom of a sea-level canal would be 
some 60 teet below tbe general ground level, and nt 
Oamboa, where the Chagrea River pours Us enormous 
and sudden floods across tbe canal cut, the river bed 
would be M feat above the canal bottom. Under the 
torrential downpour, the discharge of alluvial silt into 
tbe canal would make necessary constant dredging, 
nnd might result In tho temporary obstruction of the 


Threw Is grant activity just now 
work In the direction of speed-reducing' gears 
marine turbine#. We noted la our ftffifg Of Mn_, 
llth that the MelvUis-MacAJplie m^hahloti goaf has 1 
shown a shop efficiency of 916 par cwRt — L - ~ 
sons Marina Steam Turbine Company ban 
a helical reduction gear on the 
“Vespasian,” with which they elalmtrf have obtained 
a shop efficiency of M par cent TJje.'T&r'. Fast linger 
hydraulic reduction gear has BhowA.im:«f|&anoy of 10 
par cent. This last-named gear, hfrvWfc, la asM to 
have the gnat advantage of being qoM^revuratbla. 

tent a M Moootonof Calcutta . 

In dry description of an 
■Ware by I feet deep, carried 
height of 90 foot from the ground, 
hum to set as a re servoir for the vote* mains M Oa 
twrpomriau. Becaos* of the limited Jwertag eeMDfty 
0t the least silt underlying Oaleutt* fe* *», 
JW*il built upon a moootkbte bad of-ofadretai'Weigh- 

twjsaww*sae 

w i# BWnadtttnr, M bftatkart Ntt* 


Scientific American 

AERONAUTICS. 

The latest Qerman airship— 'Parseval V—left Btt- 
terfeld at 10 16 A M March 1st on a voyage to Berlin 
Tbe capital city waa reached safely the *0 mile* being 
covered in 4 hours. This airship Is tbe smallest non 
ilgld pareenger-carrylng dirigible yet constructed Its 
lengtb Is but 30 meters (90 feet) 

With the same make of 60 hone-power revolving- 
cylinder motor need by the 111 fated Dele*range, and 
which drove his machine at the rate of no miles an 
hour, Le Blon flew 10 kllometere (6 21 mflea) In 
9 7 4/8 ( 46 83 miles per hour) and Ralsan 6 kllometere 
(8 1 miles) In 4 1 (46 38 mllee per hour) at the first 
foreign aviation meet of the year at Helloimlls, near 
Cairo, Egypt Both were awarded prises. 

Th# 1910 model Bleriot monopleno baa a body only 
Ot! meters (2164 foci) In length The body 1 b com¬ 
pletely covered There are wide hoitsnnlal flue on 
each side at the rear, forming a tall, and the liorlsontal 
roddur Is In two parts, one of which la hinged to tho 
rear edge of each fln Tbe tell resembles that of the 
Antoinette monoplane, but Bleriot still usee a rectengu 
Utr-section body Instead of the V-shaped form which 
Imparts to tbe Antoinette machine Its excellent trans 
verse stability 

Tbe rwosnt decision of Judge Hand against Paulhan 
In the Wright brothers' eull, the granting of a pre¬ 
liminary Injunction, and the requirement of a 126,000 
bond for one month In case Paulhan wished to con¬ 
tinue his flights, haa put a sudden ond to the making 
of exhibition flights In America by this daring record 
breaking Frenchman The bond was reduced to (12.- 
000, but Paulban'n manager although under contract 
to pay Mm *6,000 per weeh has hrought the aviator to 
New York to await the reault of an appeal The case 
will be reopened on the 12th Instant 
Gten. Bnu, the French Minister of War a month ago 
inspected at Vlllaroublay the four Wright biplanes 
which have been bnllt for tho Freurh array Count 
!-ambert explained the mechanism but made no trial 
flight borauw of an extremely high wind At the same 
time the army Antoinette and Farman inarhlm-e were 
Inspected at Mounnclnn by an artillery officer. Com¬ 
mandant Estlenne On the Srd ultimo Van den Bom 
made a 36-mlnUto flight In one of tbe Farman biplanes, 
carrying a useful load of 201 kilogrammes (441 
pounds) On Marih 1st Lieut Cammsran of tho Engl 
neer Corps (low 38 miles In a similar machine Rlerlot 
nlso has been Instructing Lieut Aquavlva with am cosh 
A man who ha* made a thorough Investigation of 
the accident to the Rlerlot monoplane whlrh cost the 
life of Leon Delay range, has concluded that the ncl 
dent was the result of the aviator getting "rattled for 
an Instant when ho was flying low and wa* about to 
turn It Is this man's belief that Dolagrangc threw 
hla control lever too far to one side- llitis warping the 
wings too much and tipping the machine severely— 
and then too far to the other the result being that tho 
machine swayed so violently that It turned over It 
struck the ground upside down, and all thu guys etc 
on the under side were found Intact \ spaclug Hlrut 
between the wings (which the constructor claimed |md 
been loft out) waa found In place and unbroken As 
far as could be ascertained, everything waa In good 
order and tba accident waa not due to tho failure or 
breakage of any part of the mechanism. 

Mow that Germany has produced several “men birds " 
many new aeroplane Inventors are rapidly appearing 
The majority of three favor the monoplane, with which 
typo the first (10,000 cash -prise (the Lans prise) was 
won by Herr Grade lgrft falL Dorner and tfllaman are 

two of the lategt suoooaafnl experimenter* with thla 
type of asronet—to whom should be added Major 
Vtm Payaeval. who hag a huge 14-meter (48 foot) span 
monoplane fitted with a ^14-hone-power motor This 
machine la undergoing Its preliminary testa on the 
shore of tho lake at Plan In Mecklenburg On March 
1st Herr Paul Lange attempted tbe first aeroplane 
Bight to be made at Dresden He rose to a height of 
40 feet, when a violent wind gust eapslsed tho ma¬ 
chine, which fell and was badly demolished. Tbe avia¬ 
tor escaped with had bruise* 

The making and flying of modal seroplanfle is a sci¬ 
entific diversion from which much may be learned 
Several Interesting new forma of aeroplanes have been 

learned tSs beh*vj_.__„ 

machines. Hehce the first n a tion al contest of tha^ 
Aeronautic Boetety for tbe Cbanate cup and other 
prtsre, which was held in the l»th Regiment Armory, 
Nsw^ Tgrfc city, on the evening of March 3rd, waa 
htegfly attended. Several small monaplaoaa haring 
pfUMS made of wood were flown by L, J Leah Mr 
XMktMiaa had a Langley-type machine with 4 large 
prapeCert, one at either corner An the models were 
Jakneked front a table. The longest flight—14* feet— 
r wka made by the monoplane of Frederick Watktn, a 
t6-rsar-o>d boy. Other to*teet* *m be held weekly 


315 


Fret Msrschtl O Parker of Columbia University 
announce* bis Intention of attempting to ascend the 
Alaskan peak. Mount McKinley Me states that either 
he will roach the summit or prove that It can ha 


The a l c oh o l produced from sawdust and wood must 
not be confused with wood alcohol, for, although 
standard alcohol la primarily made from wood. It Is 
produced directly by the fermentation of a pure sugar 
solution, Into whlrh I he wood Is first converted, and It 
Is tho same, both chemically and physically, as the 
alcohol made from grain 

Znud Rasmussen, the explorer, will sail In June 
for Greenland on an expedition whleh will consume 
four years Tho ethnographic study of the Eskimos Is 
the purpose of thla expedition One year will be spent 
at Co]h> York and a year each at Hudsons and the 
Crown Bays After Ihenavtgatton of Baffin s Bay Ras¬ 
mussen expels to rlmitnnevlgute Alaska and to sail 
to the Aleutian Islands anil n turn via Ban Freni taro. 

Sir Brnsst H Sbaekteton, the Antarctic explorer, 
who la to lecture In this cuunlry, will arrive on the 

Lusitania on March 25th Before the explorer leaves 
Washington, where he will he the guest of Ambassador 
llryee he will receive from President Taft the gold 
medal of the National Geographical Boclaty While 
In New York he will be presented with the gold medal 
of the American Geographical Society of New York 

Frot B. B Barnard of Ycrkes Observatory Informs 
ua that on February 27th last he obtained with a 
one-bour exposure a photograph of Halley's comet, 
showing a faint tall ot two degrees, equivalent to a 
length ot about fourteen million miles This la 
rather Important In relation to the question us to 
whethor the tall will reach the earth on May 18tb 
6 rout theao photographs taken so far from perihelion. 
It seems that the tall will bn amply long enough to 
reach the earth 

Th* Roysl Geographical Booisty of Italy, at a largely 
attended meeting ratified tho recommoDdatlons of tho 
lommltteo retail rely to tho bestowal of medals and other 
dint I net Iona for the yrar ltlnll These Include a gold 
modal to Ilobort K Fearj for the discovery of Urn 
North Pole, silver medal to Captain Robert A Bart¬ 
lett, who commanded the Hteamshlp “Rocmeveir on 
the Peary expedition gold medal to Lteutouant Hir 
Ernest II Rharklcton, for his “nearest South Polo , 
silver tablet to the Duke ot the Abnizri for hla ex 
pedltton to the lilmalaian where he made a record 
ascent 

The moving picture Is now applied to educational 
rurpnees Chemical testa are now ixblblted on the 
arreon There are films Illustrating the elottrolysla 
or water, anion of nitric acid on silver and action 
of aqua regia on metallic gold etc The teat tube ta 
thrown on the screen mau> tlmee enlarged, and the 
chemical action Is clearly Illustrated Most unsavory 
but educational 1* a film Illustrating tho peril of tho 
fly The flli>» are Rhnwn laying egg* in uuaavury 
Plaice ond te-fore the eyes or the speedsters tho eggs 
develop In heaps of wriggling maggots In the final 
siage the winged fly Is nliown In all Its unsanitary 
glor> 8IIII another flint exhibits tho acrobatic fly 
lying on It* bock Juggling various articles with tte 
few nnd oven swinging a dumbbell as large as the 
Insect Itself 

In th* possession of Knox Ilall of Natural History 
with Its Invaluable spin linens Hamilton College la es¬ 
pecially fortunate. By Ihc kindness of the lion James 
Knox, l,L 1> '70, the original building was recon 

strutted Into a hall suited to the display of all sorts 
of nalurgl history specimens Thp most important 
collection ta*.exhibit Is that of tho New 7nrk State 
mineral*! w^filbev with related minerals from Canada. 
Among lhdu> specimens are found many rare ones tbs 
bast of thrtrklnd in existence In addition to these 
mineral* are 2,400 gpeclmens of fosalls and rocks to 
Hfuatrats the geology of New 7ork, 1,760 specimens to 
Illustrate th# geology of the United States, 600 fosalls, 
BtaJnty from tbe Hllurftn formation of Europe Act 
sral thousand valuable siH-rlmens In paleontology 10- 
000 aifoolmens of ores and minerals 2 ooo specimens of 
land, ffoah water, and marine shells 700 *|ierlinen* In 
ornithology from China, 13 Ooo ipnrlmon* In entomo¬ 
logy, supplemented by n (Inc group of S|mh tmen* In 
ornithology and eomparatlvc anatomy A rare collec- 
tjsn of Japanese shells and Inserts A large and useful 
exhibition of the North American flora, tho result of 
fifty years of botanical study, search, and correspond 
eoce A large and valuable collection of butterflies, 
appropriately mounted The lull of Natural History 
U under the charge of Prof WlUlam John Miller, 
PhD, an eminent authority on geology and mtnoral- 
ogy Dr Miller recently wrote a treatise on “The Goal 
ogy of the Retnaen Quadrangle" Including Trenton 
Falla and tbe vicinity In Oneida and Herkimer eoun 
tie#. Thla book waa published by the University of 
the State of New York a* Bulletin No. 126 of the Edit- 
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WITHOUT A PILE DRIVER 5 


It may be of Interest to many of the reader* of 
the Stuvrivic Auikkan to learn of an wmv method 
of driving pill* through the In wlihoiit the uae of 
a pile driver 

Tho«e who have tried to drive even a email post 
hy hand while working In water or from a imall 
houl havi found II ninth more dlffleult then one would 
at IIret suppose I wns riiyuclf i-onfronted with the 
lirohhm of building a doth landing for a lake steam- 
lumt- n Hleauiboat built lo carry 3»n passengers, be¬ 
ing 70 feet long Tin problem waa to build a dock 
or lauding Bale and large enough to handle the people 
rapidly 

First we thuught that It would be necesaary to hire 
a pile-driving outfit, but my father, K 11 Lodge, de- 
vleed n plan I hat work* lo perfection 

W< Hi let l Htralght white oak pile* not over one foot 
in ilinnieter at thi bull which arc mt to the length 
refining! uiually from 30 lo 36 feet Theae are 
HhmiKuiHl nl the butt end* to a point and with an 
hi n thread la tut from the point of the atlck back 
from three to four and one-half feet, according to the 
■lie of the pile 

It la Important that the thread* be cut ai nearly 
the name distance apart aa powlble A good man 
with an ax ran aoou cut thread* that are mechanical. 
It I* aatonlililng how many, with a little practice, can 
lie cut In a day It paya to um special care In the 
cutting, na It helps wondorfully In the driving. Piles 
that are from ten to twelve Inches In dlumeter should 
have threads from three to three and one-half Inches 
apart and two to two and ono-half Inches deep 

After the threads are cut the pole I* ready to drive, 
whlth 1* dime by rhopplng a bole through the Ice at 
the desired apol, being careful not to tusks the hole 
over two Inches larger In diameter than the pole, and" 
have the Ice act tl* a guide lo keep the pole upright 
while at rowing It doen 

If the pale l» long and heavy, It la noceaaary lo 
fasten three guy rope* (o the top of It before raising 
After the pole Is raised. It 1* an easy matter to keep 
It plumb hy pulling the ropes 

The pile Is raised like a common telephone pole In 
other word*, a little at a time with pike poles, follow 


Ing up under with two plank* spiked together In the 
form of an X. 

It is a good plan to stand a plank In the hole end 
to let the point of the pile reit against it, aa It aaalete 
In piecing the pile In the desired ipot 



punxe pilis without a mi mm 

It le alec a great help to spike a short plank across 
the pile, temporarily, Ju*t above the thread*, to keep 
tho pile from shooting under the Ire before It I* 
vertical whereupon It may be knocked ofT The pile 
will then drop Into the proper place 
Now you ore ready to bind a pole (or sweep lever) 


to the pUe. TMa la dona with a oommon log chain, 
can being taken to bind It so that It can be screwed 
in the right direction. Hitch a sharpahod horn to 
the outer end and lead him around the pile (copetan 
fashion) 

It la an easy matter now to ecrow a large pile from 
four to eight feet Into aoitd clay or gravel or to un¬ 
screw U and remove It 

The accompanying pbotographa Illustrate the wood¬ 
en thread* ready for nee, and the plan of acrewlag lo 
e left hand threaded pile by the aid of a home. Wo 
often put In smaller polea by h and, uaing two or 
three men Instead of a hone- 

We have recently taken out two steamer tie poets 
that have been In use tor eight yoan, having hegua 
to decay Thee* u nacre Wed poets we found bad bean 
In sixteen feet of clay and quicksand n was neeeo- 
sary to bltoh the lever below the water Um, where 
the wood wee eouttd, In order to start them. 

To the Cairo Scientific Journal for January last 
Mr B F E. Keeling communicatee an Interesting 
paper on climate changes In Egypt There le a strong 
1 tellef among reeldenta that changes hare occurred 
within the last ten or twenty years (possibly duo to 
Increased irrigation) which are distinctly “suMlble" 
without the aid of Instruments. Hr Keeling quotes 
the meen temperature at Abbess Is for esoh pentad* 
from 1870 to 1904, and for the fonr yean 1908-8, hut 
the result* show that the difference* are hardly 
greater than might he caused by difference of expo¬ 
sure of the thermometer*. As regard* humidity, also, 
there le very little evidence of any decided change 
during the last forty yean It is confidently aseerted 
by many persona that the rainfall has Increased dur¬ 
ing quite recent years, but the author ahowa that there 
la little. If any, evidence of such being the com The 
total rainfall of any year la often Influenced by the 
fall on a single day, and la consequently very variable 
from one year lo another, the driest year on record 
at Abbaaala Is 1898, with little more than a quarter 
or an Inch of rain, and the wettest. 1904, with less 
than 3 Inches, the mean for 1987-1908 being approxi¬ 
mately 1.4 inch. 


AN ARTISTIC REINFORCED CONCRETE BRIDGE 

A COMING TYPE FOR COUNTY HIGHWAY BRIDGE5 


In country district* where the material* are readily 
accessible the reinforced concrete bridge should prove 
to be an tdoal system for tho construe tlou of coin rele 
bridge* of moderate span We say of moderate span, 
for the reason that the art of trussed bridge const rui 
lion In reinforced concrete Is as yet In too early a 
stage of It* development to warrant Its Indiscriminate 
use In bridges of considerable span In etruiturea of 
moderate length, say up to about eighty or a hundred 
feet, If care la taken in proportioning tbe parts, <-*p- 
dally at the JolulH, and very imrtlculir care i* taken 
In securing a thorough 


square foot evenly distributed, and It was tested for 
this load with an additional load of 86 tons repre- 
Neutcd hy a herd or 70 cattle 

On the score of appearance IL must be conceded 
Ihnl the design la decidedly pleasing the Intersection 
tf tho balustrade with Ibe chord and web members 
having been worked out with considerable taste The 
vlrutlure spans the Etobicoke River, In the counties 
or Tork and Feci, Cnnada 

No sooner bail the first modest attempts to steer 


ships by aerial electric waves been crowned with more 
or less success, than endeavors were mad* to direct 
tbe course of balloons and aeroplanes In the same 
manner The American engineer Anthony has made 
experiments off Sandy Hook, with a email unmanned 
dirigible balloon, which he succeeded in guiding more 
than a mile seaward and bringing bark to tho point of 
departure Prof Wlechert suggests the employment of 
unmanned aeroplanes for the study of atmospheric 
electricity and has designed an apparatus of tbla kind 
It la obvious that such an apparatus, equipped with 
the necessary instruments, 


bond between concrete 
and ateel, the county com 
mlaalonera or other an 
tborlllea should find the 
concrete steel bridge a re¬ 
liable and economical type. 
It Is easy lo erect, It re¬ 
quires no painting and 
practically no maluten 
once whatovir, it la In 
Aeatrurllble by fire or the 
artlon of the weather, 
and Its subsequent cent for 
maintenance ebould bo 
practically nothing at all 

The accompanying Illus¬ 
tration ahowa a bridge of 
thla class of the bow- 
string type which was re¬ 
cently built In Canada It 
baa a span of 80 feet and 
provides a clear roadway 
IS feat wide. The total 
weight Is about 160 ton*, 
and It contains about 17 
tons of reinforcement In 
the form of plates and 
round rod*. 

The bridge was designed 
to 1 carry a loud of one 



which could be asnt to 
great heights without dan¬ 
ger and brought back with 
rertalnty, would be much 
more useful for tbs study 
of tbe atmosphere, and 
especially that of atmos¬ 
pheric electricity, than un¬ 
manned registering bal¬ 
loons, the recovery of 
which la always a matter 
of chance, or manned bal¬ 
loons and kltsa, the uae 
of which la not unattended 
with danger is stormy 
weather Belloops con¬ 
trolled from • distance by 
electric wsvae would also 
be very useful In the rag 
cue of shipwrecked par¬ 
son* and for many military 
and other purposes. But 
-and this objection ap¬ 
plies also to the wlrelna 
direction of ships uni 
torpedoes—It la a tong 
star from soceaasMI «• 
pertmgat, to ferortUs ooq- 
dttieM ip enltorm sue- 
eeas In prhctlesl wfirer 
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Instrument for Detecting Violations of the Speed Laws 

BY L. GORDON GLAZ.IE.R 


A very tagenlou* instrument tor recording the 
•peed end Hcenee number of mi automobile hu been 
derleed by two Instruoton of the MueaohueetU ln< 
stltnte of Technology The instrument, wbiob is but 
little larger than a pocket kodak, con*lets or a double 
camera with a watch movement which controls the 
operation of the camera shutter 
When an automobile posses at a speed that seems 
excessive, the operator trains the instruments upon 
It and releases the mechanism by pressing s button. 
Immediately the (butter of the npper camera la sprang 



taking a photograph of the receding automobile, and a 
moment later the other abutter is sprung, taking s 
second linage oi the automobile, whereupon the timing 
mechanism comet to a atop The plate la developed 
by the regular process, and the resulting negative 
shows an image of the automobile near the operator 
with Its ltcenae number distinct, and a second view 
of the machine taken at the end of the lime interval 
In the renter of the print are the photographs of the 
handa of the stop watch caught when the ftrst and 
second expoeurea were made 
Since the automobile has traversed a certain space 


In the time interval, the second linage Is smaller than 
the first by an amount which can easily be measured 
with an ordinary scale, divided In hundredths of an 
Inch; and knowing that the standard wheel tread Is 
58 Inches, the distances of the two objects from the 
camera and hence the space the automobile haa 
covered In the time Interval la easily found by the 
following law The distance of any object from the 
lens Is as many times greater than the focal distance 
of the camera aa the length of any line of the reel ob¬ 
ject la greater than Ita length in the photograph This 
11 a simple proportion In which throe of the terms are 
known namely, the else of the object 'he six** of the 
Image of the object on the plate, and the distance of 
the linage from the lent. The fourth term of the 
proportion, the distance of the object from the lens, 
follows by simple division However, the operator 
Is saved all Irksome computation by a table attached 
to the Instrument 

To overcome the possible objection by the courts, 
the watch has been designed so that the operator of 
the Instrument may actually see It during the process 
or taking the picture This Is made possible by slm 
ply boring a hole from the outatde of the camera box 
to the bark of the watch, which brings to view g dial 
around which travels a band attached to the tame 
pinion or staff as the regular hBnd of tbs watch In 
order lo see this dial more plainly, (wo mirrors have 
been placed permanently In such a manner as to 
Illuminate It 

The Instrument gives extremely accurate results, 
sod can bn calibrated from time to time on objects or 
known speed*. 

The Inventor* believe that thn Instrument should bn 
welcomed by autolsts as well as police It Is an lm 
partial Judge the personal element hnlng entirely 
eliminated A motorist whu has been stopped docs 
not have to rely on an officer a estimate of the speed, 
nor on the speed claimed by the officers operating a 
trap by means of stop watch and signals -Ooxens or 
motorists tre fighting cases every day who honestly 
believe that they were not ovenpaedlng when 
■topped They would be perfectly willing to pay their 
fines lr convinced they were violating the law Even 
where the more rational View Is taken that the speed 
alone shall not determine whether or not a man Is 
violating the law, but that the speed taken in connec¬ 
tion with the surroundings shall determine It tl Is 
alwaym a question of the afflrer's ward against the 
autolat's as lo surroundings This photographic speed 
recorder shows whetheT there were several vehltlea 
near the automobile whether people were crowing 
the street, whother It was more than ordinarily dan¬ 
gerous to ran at the speed Indicated, nr more than 
ordinarily safe 

A greet advantage of I he Instrument Is that It rec¬ 
ords speed over a short distance In the congested 
portions of cities, near crowded croaa streets and in 
similar sltuatlous, it offers the only existing method 
of measuring momentary bursts of speed The word 
of any reckless driver can be easily obtained and a 
print sent directly to him, when he cannot deny the 
evidence of his own eyes, and In many cases an ar 
real will not be necessary, as the offense will not be 
repeated 

Regarding the legality of this speed recorder In a 
reesnt case that was strongly contested Judge Ham 


mond of tha Massachusetts Supreme Court said 
'The result Of the evidence did not de|iend upon tho 
fluctuations of human agencies nor on conditions 
where relations to results were uncertain, but upon 
the Immutable working of natural lawa, and upon the 



IRD or AX AUT0K01H* gHOWU IT TWO 
ooxuovrm photogeathx 


evidence the presiding Judge may woll have found 
that etn h experiments were likely lo be more reliable 
aa lo the speed of the automobile than the conjectural 
statement or an ey< witness or the Interested statement 
of a chauffeur ' 


ISnUdsI (WwsvIlwesM* Ml t* WwLUUac* la 
AwUqatty. 

A superstition that still envelope a great part of tha 
earth la that especial firmness may be given to a build¬ 
ing and that It may he protected from hostile Influ¬ 
ences by Inclosing a living creature, preferably a hu¬ 
man being, In one of the walls of the bttUdhlg Itself 
This belief, which la particularly prevalent In the 
Halkan peninsula and, for Instance, has given to the 
Roumanian Queen, Carmen Bylva, Material for one of 
her most begutiful folk tales, has not been known as 
having had any bold In Italy hitherto Recently, In 
the conne of archeological research, it was found that 
In tha foundation of the Temple of Fortune In Pompeii 
there was a hollow apaoe In which nothing other than 
the Shell of a tortotee was found which time had broken 
tote four pieces. Here, consequently, was proof ft the 
precise Immurement of a tortoise, which was enhanced 
by the disposition of the square block* at stone of the 
ere*ore's prison. In Italy this superstition may turn 
pawed at an early dap into oblivion, an the sacrifice 
of httmsa being* was foreign to the Roman reHgfes, 
and was practised lM, fI r r only under Orstk m- 
dsenw. As, however, tha sacrifice of Ipw* 
nwag the old Orert* was not manat sad to Oeedor , 
in well aa to the adjacent namtriw the tradttlea el 
werittn to mr bunding. 1* still tarietoat, ft x*y be 


believed that la old Greece also the sacrificial com¬ 
pliment to new buildings was not unknown Instances 
of this kind of sacrifice In antiquity are certainly not 
Iraq bent, all those of which we have any knowledge are 
attiibnted to the Greek Orient Usually a maiden was 
sacrificed who, at the same time, became the roardlaa 
spirit of the structure For this reason Trajan effected 
the erection In the theater at Antioch of the statue of 
tho girl who has been sacrificed on Che occasion of the 
reconstruction of the city after an earthquake and was 
designated as Tycbe, the Goddam of Fortune of the 
scene of her sacrifice. It I* this Idea whlrh still lira 
today at the root of this superstition of sacrificial com¬ 
pliment. Solidly a human being Is Incased In a wall 
of a hohae or other building, so that It* tool may live 
to the structure and never escape from It At the 
p r esent day a vicarious sacrifice take* the place of 
such Immolation. The human sacrifice Is practised 
symbolically only, either by taking the measure of a 
person, or of the shadow, and Immuring the string 
representing the measure or by Incasing in the wall 
an animal already tolled or still alive. Manifestly 
sooh a Vtcarlons sacrifice Is the tortoise of the Ponv- 
peOaa temple, and probably the tortoise waa selected 
becaee* this animal can live a long One without nour- 
Mm*. tori tha builders believed that the charm was 
'todee effective the (eager the entombed creature lived. 


The Haaguaa'* H«h. 

When death Is caused by hanging what propor¬ 
tion does the pull to which the ro|>e la eubjectrd dur¬ 
ing the atrugglea of the victim bear to the weight of 
the body’ Thla novel queatlon haa been aaked and 
answered by experiment by Dr Angelo de Domlnlcls. 
The tension to each case waa measured by a dynamo¬ 
meter attached to the rope A living dog, suspended 
in each a manner thal It remained quiet exerted a 
pull of 20 pounds, hut the gnbaequent “hanging of the 
same animal produced a pull of U pounds With a 
larger animal the i orrrepondlng tenalona were 50 
pounds and 103 pounds 

Hence It appeare that the convulsive movements 
of the victim may Imrease the tension of the rope to 
more than twice the weight or the body This reanlt 
explains the occurrence In the bodice of persons killed 
by banging of serious lealona which It would be dlf 
dealt or Impossible to produce by hanging up a 
corpse. The strength of the rope moat also be taken 
Into account If a body la found anapc-ided by a rope 
the breaking strength or which la little greater than 
the weight of the corpse, It may fairly be Inferred 
that the body waa not suspended until after death 
Hence the experiments furnish valuable data for de¬ 
termining the canse of death In such cases and will 
pgfibaMy be made dm of in some future detective story. 
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t»mi hy Mr. V. J. Um, in which a rainbow 
0 be dietarbed attar neb peal of thunder 


U aenttdlag to the old and generally accepted optical 
theory of tho rainbow, the angular poaltlon of the 
nolora of the bow relative to the direction of the ran 
and tho observer 1 * eye, U Independent of the dee of 


The light, after dispersion by and reflection from the 
raln-dropa, passes through air which la agitated by the 
eencustooaa following the Ugh to In* strokes, and the 
Intense found wavee radiating therefrom The result 
la similar to that lean over a hot surface. aa a etove 
or haatad field, where the convection current* distort 
the light rays traversing the overlying air. 

While It Is true that ordinary aound waves do not 
affect the density of the air sufficiently to deviate 
tH# oourse of light perceptibly, the violent expansion 
and contraction accompanying a thunderbolt may pro¬ 
duce the result. Tha peculiar clrrumstanoe In the 
case referred to la that the storm approached from 
the east, opposite to the sun. so that the lightning dis¬ 
charges, which era generally In the advance portion 
of the storm cloud, occurrsd In the vicinity of the 
obeerver and between hie eye and the apparent posi¬ 
tion of the rainbow, whereas ordinarily when a rain¬ 
bow la Been In the east It la after the storm has paste d 
over and the lightning la taking place In the distance 
beyond. W. H. Howsao. 

Washington, D. 0. 


teat ovuom wins rsnoExxo*. 

To the Editor of the Bonn-rivio Ahouosh 
I observed a similar curious phenomenon to that 
reported by James 8. Lee In your issue of January 
Kttb Mine was observed from a train going west 
through the great Alkali Desert In Nevada. The 
desert floor Is of sand, and flat, u though laid by 
watar Innumerable desert or beach gnus mounds 
covered perhaps ten per cent of all the surface. Thee* 
mounds or dunee vary from six to twenty foot In diam¬ 
eter by one to two foot high 
It was about five a dock of a warm Beptamber 
afternoon I noticed, looking westward and nearby, 
what seemed to be a small but powerful stream of 
water or fountain, going to perhaps twenty-five feet 
In height. Close oheervatlon revealed many hun¬ 
dreds of those fountains. As near aa I could make 
out, there wia one from the center of each of tho sand 
dunes, varying In six* much as the sand dunes varied 
In area. These fountain* were really formed by In¬ 
cipient cyclones carrying sand, not water, In small 
streams, somewhat in the shape of slender long- 
walsted hour- glass es, spreading at the top to fall to 
earth. Theae varied from twenty to fifty feet high. 
The train was making the usual rather alow desert 
time, which gave a fair chance for observation. This 
continued tor ten miles along the line What caused 
them? I suppose the floor of the desert was several 
degrees cooler than tha sand dunas. which, had been 
absorbing solar hast rapidly all day As evening- 
approached, the warmer air over the dunes .rose 

tpldly, assuming the natural q. 

p warm dry sand, and made a 
tore. Tha p asse n g er s naiad and wmuuren 
Will tha Editor please give tha eerrect 
mine, as given, la tnoorrectT 
Ban Francisco, Cal. Rot T 


Tha Wisps e( Halers. 

In a recent bulletin, Prof Perclvnl Lowell of Flag¬ 
staff, Arl»., announces that on September 19th. 1909, 
In examining Saturn he noticed what seemed to be 
faint lacings traversing diagonally the planet’s equa¬ 
torial belt Not only was the phenomenon unpre¬ 
cedented. but It was so faint and Illusive that be 
wsa unable at Drat to assure himself of Its objective 
reality On mentioning bis Impressions to his assist¬ 
ant, Mr E. C fillpber, he found to bis surprise that 
be had had suspicion of the same thing on September 
9th, and had even thought to detect trares of It on 
the photographs of Saturn taken by him afterward 
on that day At tbs same time that Lowell divined 
rather than described tbs wlape he saw unmistakably 
a fine dark Irregular 11ns running longitudinally 
throagh the middle of the bright equatorial belt, a 
line not pf uniform character, but as If composed of 
beads strung upou a wire. 

Following up the eye-blot (bps vouchsafed ha eiatm 


of good definition during the succeeding days. Re¬ 
peated observation of them, both by blm and hi* as¬ 
sistant, eventually sbowed them to be facta, and then, 
to clinch tho matter, he succeeded In getting, on No¬ 
vember 4th, some excellent photograph* of the planet 
in which they stood recorded, appearing in- sifa In suo- 
cesslve Images on tho same plate 
Tbs manner In which the photographs are taken 
enables ones to ellmlnatu on the Images Imperfection* 
due the apparatus from features duo the planet 
Itself, for not only Is the plate moved first horlionlally 
and then vertically for the successive Images, but 
the color-screen through whlib the photographing la 
done Is Itself shifted at Interval* during the taklug 
of ihs plate Nothing due to either muse could, 
therefore, perpetuate Itself in sit* on Image* of the 


On the photographic plate tho Image* appear eirntly 
aa they do to the eye, though or courae not so well 
defined, to wit as wUpa or filaments, fainter than 
the dark belts of .he planet's disk, crossing tbe bright 
equatorial belt Like all astronomic phenomena prev 
loualy unpercelved, they became much easier to catch 
after their presence wna known, their recognition 
not being noarly so dlflli ult as their discovery Tholr 
apparent lark of contrast with their surroundings Is 
for much In this, which Is also why tbe photographs 
which Intensify contrast brought them out. 

In look the lacings resemble fnlnt shred* or some 
dusky substance In the act of dropping from point* 
on one edge of the bright bolt over to tbe other 
Though darker than the bright bolt, they are much 
lighter than the dark belts from which they umie a 
.inference In tone which Is probably due to thilr real 
slenderness being spread out by tbe light wave* and 
so thinned In strength. 

Careful acrutlny revealed that tho wisps started 
from triangular spots In the dark belt, and Mr 0 R 
Agaaslt, who was observing with Prof. Lowell, delect¬ 
ed that the adjacent part* of tbla belt were themaelve* 
crisscrossed by darker lines. The triangular spot* 
are not difficult, giving the edge of the belt In good 
seeing a notched or toothed appearance It has not 
been possible aa yet to use the wlape far timing the 
rotation periods of Saturn's equatorial region, owing 
chiefly te theli* number and the confusion eonaequant 
upon It, 'but identification will undoubtedly come in 
, time and five ue a more accurate‘value of the equa¬ 
torial flawed that! we at present poaseea. 

Interactth« as the ladnga are In themselves, they 
hebogii-dontfly eq fnbm this fact, that they almost 
! precisely pkrolkt the pi-™™,** recently discovered 


wire**, gg SUOTSIOAX. AlTARATVfl TOk LOOAflhO 

nnn uunu 

To the Editor of the Sciranrit Ameuoax 


manufacturer of An Improvement upon the under* 
water electrical oreflnding apparatus originally de¬ 
scribed m the 8um***XT of your paper dated Jgflp- 
*rr mh, 1904. t . 

I am attempting to locate tha position of the hull of 
a ship about 126 feet long by 40 fetfl beam, 
- B ^,4 ! cool fov 





many pw*i -- 

on Jupiter, tn,tbe v sem» regions. Except for faint- 
neM, which- Return's greater distance both from the 
suit and from u% alone would oauee, tha on* ret of 
features Is at most ■ replies of the other. Like the 
Jovian, the wlape seem to be (bore- tenuous Jn the 
middle of their course. Like the Jovian, equatorial 
phenomena, toe. .the flhedlal coys It mote odhsptmwug 
than tbe wjsps. 

- the Uaturnjuv lacings cross the equatortel belt 
pe nalty rC an angle, but oae which la leea than that 
of tha flee rage of the Jovian one*. This angle should 
have Something to ny about the factor* concerned to 
the formation of the two sets respectively; for analogy 
to beet explained Jty s econdary difference. 

gtrel nmreary. New Twk, N. 
WSkraery, lllli . 

Hie' pressure Highest, am, lowest, 
tt41; m ega , soil Temperature- lllgheet, *», date, 
J80i,' lowest, I, date, 7th, mean of warmest day, 54, 
dflte,’ tlth, coolret day, it, date, 7th. sown of maxi- 
tonm for th* month, 376, mean of minimum. 151, 
abaMste mean, SI4, normal, M.7, dally eioaee com- 
pared wttb tha aeon of 40 years, 0.7 Warmest mean 


temperature of February. 40, In 1890; cold set mean, 
83, In 1875-1886 Absolute maximum and minimum of 
February for 40 yearn, 69 and — 6 Average dally 
exoeea since January lit, 14 Precipitation 4 07, 
greatest, 1 67, date, 28th, average for Fobnury for 
40 yean, 1.80 Accumulated excess since January let, 
808 Greatest precipitation. 7.81, In 1893 leaet, 081, 
in 1815 Wind Prevailing direction, Weal, total 
movement, 0,679 miles, average hourly velocity, 14 4, 
maximum velocity, 45 miles per hour Weather 
Clear day*. 9, partly cloudy, to, cloudy, 10, on which 
9 01 or more of precipitation occurred, 9 Snowfall 
5 3 Mean relative humidity, 65 r. Bleet, Bih, 12lb 
Dense fog flit Mean temperature Tor the winter, 
3173, normal, 3180, deficiency, 0 07 Precipitation 
for the winter 14 88, normal, 1103 Bices*. 3 66 
Total snowfall for the winter, 33 3 


Bpbeeaerta af lease* A 1910, 1 

A letter has been received gt Harvard from CMpt. 
TB.De Witt Feeder. Superintendent U 9 Naval 
Obaervalory, giving ton following elliptic element* and 
ephttueris of Comet A 1910, computed by Prof. H fl. 
Morgan 

"Numerous direct eolations having failed, the 
-distances tor Washington observations J atm Ary" 36th 
end February 4th were varied to get the following 
element*. A alight change In the elements carries tbe 
Cbmol nc-er Mercury January 19th, and near Mart last 
year" 

EIJ'JyKNT* 
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The < nrrrwt Mupplemral. 

A no* prucewi for reducing aluiuephcrlc nitrogen. 
Invented by Dr Bchnnhirr I* described In the 0|>enlug 
artlrlu nr the current HirriiMtvr No 1784 Among 
the preaenl wonder* of Bclence none aitrs tho Inutgln 
nflon ho irowcrfullj os the dixtrlno that some form* 
of Insanity are ihu result of u chemical change In tho 
blood The theory la elaborately discussed In an 
article entitled, 'The Chemistry of Insanity" Tho 
recent development of aeronautic* has suddenly crest- 
id a demand for large quantities of hydrogen at a 
low price Tho subject I* ronsldori-d In a short article 
Kuril Kosaik wrllts nn urtlr le on speaking magnets, 
speaking Iron, and speaking wire Since the experi¬ 
mental bombardment of the "Belle Isle” of tho British 
nary, no suih thorough and systematic firing testa 
have been direr led against a warship In any foreign 
navy ns those of which tho Frenili warship "Jena’ 
was the HUbJect lost year An elaborate artltle by * 
competent authority glees tho result* of the tests. 
W P Drenpcr exhaustively reviews the artificial silk 
ludUMlry One of tbe most recent Imirortant events 
In the field of prehistoric archeology was the discov¬ 
ery of a megglltblc monument of remarkable elxe Ip 
Btsccglle Italy This subject Is discussed In an lllug- 
lrated article In the middle age* falconry, or hawk¬ 
ing, was regarded as the king of sport*, ns It was 
tbe sport of kings Tbe origin and development of 
ibis obsolete form of hunting Is discussed by Dr Hans 
Bollmer in an article entitled ■ Knhoury tn the Middle 
Ages " Perhaps the most distinguished authority on 
the subject of preclou* Htonee In Germany is Prof 
M Bauer of Mitrburg Hu contributes an exhaustive 
article on arlltklnl stones which contains a wealth 
Of technical Information Tbe procos* of directly 
producing ammonia from coke-oven gas Is deecrtbed 
Blnoe Davy, nearly a century ago, constructed the 
first safety lamp, Inventors almost Innumerable hrfvo 
produced lamp* bearing tlieir names but In the to*r 
Jorlty of Instances tho alleged Improvements liavo 
been more apparent than real A comparative etol- 
mate of the safety of these various forms of miner*’ 
lamp* Is praseoled by J B Marsaut F W Henkel 
contribute* an arihle on astronomy and astrology, tn 
w hlch he rlddlea the supposed lnfinance of the planets 
upon human affair* 


After three successful flights on March 2nd, IJent B. 
D. Foulols tn a Wright aeroplane, made a fourth 
attempt at Ban Antonie which resulted disastrously 
The rudder of the machine was wrecked and Lieut 
Fodlot* had a narrow escape from injury The ma 
chine hod Just turned the southern end of the parade 
field at Fort Sam Houston when the engine stopped 
The aeroplane fell forty feet to the ground 





Tk* rock-hewn obelisks of Petra. 

v»lk,y «lh«l Dm Wady Morn (U>. V>W of Korea) hi wkk* Ux liM. rwk-mt dtjolPi 
d gtranlaUi nf Olnllaka, re called frwa tfee huge aamotlU pUtum that ban bn Mh with 
Lb figure of a Bothnia ■taudlofi by nw of than. Thty are evtdeeUr Cgyptlaa to tMr am 


Unique among the many wonders of the Orient and 
the remains of hoary civilisations stands Petra the 
rack hewn < Ity the city so graphically addressed by 
the prophet as Thau that dwellesl In the clefts of the 
rock, whose habitation la high (Obad d), and re¬ 
ferred to In the challenge of the Psalmist (SO 0) 
"Who will bring nie Into the strung city* Who will 
lead me Into Edom*' It Ilea on the northweat edge 
of the great Arabian deaert about midway between 
the Quit of Akabnh and (he Dead Sea other rulna 
inch aa Palmyra and llaalbec, show < rumbling piles 
of magnlllcent anhlletlural monuments but in Petra, 
high up among the mountain crags that sentinel It, 
are temples theaters, tombs, and other strutturaa, 
Strom and Indestructible, standing almost ns perfect 
as when they were chiseled out of the living rock of 
which they still form a part. 

These rulna Ilf rulna they may be tailed) that 
lenge admiration by the variety of atyles they em¬ 
body, showing. In thr moat ancient i rcuthmi early 
native art Intermixed with Kgyptlnn and In the later 
magnlllcent edifices the best typeB ol Orach and 
Roman architecture, and by the exquisite hiios of the 
sandstone from which they were hewn, varying from 
the prevailing purplish red of the mountains and 
ollffs to the delicate pink and rose color of some 
strata, and Ihe white crimson yellow and blue-rib¬ 
boned veins In other places, rivaling the softness of 


tbs plumage or birds or the petals of dowers 

Petra, so long Inaccessible because of Its remote¬ 
ness and the danger from roving Bedouins, may now 
he reached by a six hours' ride westwsrd toward the 
Arabah from El Maan, a station on the new Mecca 
railroad Prot Guitar Dal man. director of the German 
Archeological School of Jerusalem and the author or 
a monumental work on Petra, has fust paid another 
visit to this «*ne of his former explorations, In which 
he was accompanied by photographers of the Amert 
can colony In Jerusalem, who secured s number or 
photographs of these majestic ruins, some of the 
most Striking of which we here reproduce for our 
readers 

Petra nestling amid Ita precipices and cliffs almost 
In I he shadow of Mount Hor, called by the nallvea 
Jebel Harun (Aaron) from the tradllloo that It was 
here on the top of the mount that Aaron died. Is ap- 
proai hable only trom the earn through a deep and 
narrow deDIr which the little stream ol the Wauy 
Musa baa In past ages ml for Itself In the red sand 
atone The *orge opens In one place to about two 
miles In width for a distance of about a mile, and 
here, protected by mountains and precipices on every 
ride, this remarkable town lay secure from stuck 
from without It waa It* Impregnable position add 
Its being on the great caravan ronto to tbu Red Sea 
from the north that gave It the Importance It had aa 


a trade depot and stopping place Tbs approach waa 
beneath n grand arched portal at the mouth of the 
81k (os the deep ravine Is called), mow remains of 
Ihe portal being still visible H takes half an hour 
to follow the windings of the narrow path along the 
dark ravine, whlrh Is only from 10 to 20 feet wide, 
threading the course of the oleander fringed stream 
bed until one emerge* Into the small open valley The 
i arlegated sandstone rocks rise precipitately on elthai 
■Ids to the height or from 100 to ISfi feel, almost shut¬ 
ting out the light or day One of our views shows Uif 
entrance to the 81k Another Is taken about twenty 
minutes In from the opening, giving a good Idea of 
the narrowness of the defile and the prectpltouancaa 
of the rock walla, while beyond, where the gorge 
widens a little, are seen the sculptured columns of the 
magnlllcent wwalled Khaxnet el Farloun (the 
Treasury of Pharaoh) although It Is one of the 
latest of the rock hewn monuments or Petrs being 
attributed to the Rmperor Hadrian who visited the 
place In AD I2t and erected here a temple to Isis. 
Another of our photographs shows this Imposing 
structure, which Is Justly regarded aa one of the won 
ders of the East The rock wall from which ll la 
hewn Is here an exquisite rose pink It Is In a aUte 
of remarkable preservation The Imposing facade 
shows two Towa each of alx majestic columns one 
row above the other, with nlcbea In which are rock- 
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Scientific American. 

AN LLLCTRICAL FEVER 


R EC QR 


BY DR. ALFRED GRADENWITZ 


Kevor, l e, the rise In blood temperature attending 
certain malndlm la known to bo the outcome ot a 
spontaneous reaction on the part of the body against 
the mli robe* Invading It The opinion l» tberotore, 
rrroneom tliit revi r In all iumcs should be acted 
against In ordor thua In Hiibdue the morbid state of 
tbo iiailout Ncvcrtliehm It Is or (lie highest Imports 
ante that tIm phynhlan be kept Informed of 
the variable t< niJK-nUuro of the blood 


la wound together wtth a sheet of carbon paper round 
a drum As In the former apparatus, a style marks 
time. The apparatus Is designed either for 
of the drum (about AM millimeters In periphery) 
about 7 days or In 24 hours. The peper tape 
carbon should be exchanged after oath turn, which 
Is a eery easy matter The dropping of the bow occurs 



to the initiated ths* tell a whole hietoey of rn re fa i 


fording 






muling-, are taken ut ngular Intervals, 
hnv Him or roin ilmos a day by a scnsl 
five Iheriiiomi tor ilila prmflce obviously 
gives no liiforinutlon os to those oscillations 
In (cni|K.ralure which may have occurred 
In the meantime and which, In some caws, 

It would be desirable to know A process 
allowing this Important factor to bo ra- 
it.rdiHl loiillnuallv and aulMuntlially there- 
lor. Is worthy of milvimal attention A 
firm of llcrlln cunslruclurs, Merera Siemens 
A Hnlski, hurt retently iwrfeitcd sn ap- 
imr ins inhlevlng thla result 

The apiwrains Is baaed on a vtry simple 
prim Ijili vlr the alteration In the elec¬ 
trical realalame nl |ilntilium wire by variations In 
temiierulnre It nmiprlsos In addlliuu to a toll of 
pluMnum wire h Wliratatone bridge and h self record 
Ing mllllvnlLinetcr 

Tlie plntlnutn ■ oil Is either Introduced into somo 
of the ittvltlna of Hie body or fixed on the body A 
t'uublo (imduetor of low reslaiume connnts ihe coll 
with Iho brldgi and mllllvollnutcr, which records 
any variations In the rtalatancc of thi platinum 
wlro and aciordlngly the lemueroture of die body 

The (urrent required to fwd the apparatus is sup¬ 
plied by a small storage battery of four volts, the 
gradual drop In tension la-lng inmpeusalcd for In a 
simple manner by means of a leal log and regulating 
resistance with coarse nod line sdjustiuent As the 
normal rang, of the recording apparatus eomprises 
thn Interval be¬ 
tween in dug and 



Kreord obtained ullh lever recorder, showing elect •! 
lubti-rulln Ignition 

In sccordanre with the rotatlnn speed of the drum, 
and takes jilare either every 12 or every 2 minutes 
In order to allow for both speeds, the apparatus can 
be fitted with two drums, exi hanged against each 
other by • simple manipulation The useful width 
ot the iiaper tape In this tone Is about 80 millimeters 
1 e, somewhat loss than In conneillon with the former 
type This Is why the ouu Is generally used for 
accurate, scientific Investigations and the latter for 
ordinary clinical apparatus 


The United Btnles Hydrogrnphic Hureau and Coast 
Survey has rhmrls of thn Groat Lakes and the Allan 
Oc and Pacific, coasta which are consulted eagerly by 


the 

item! 


4 a deg 
curves i 
aro of mirth lent 
dlstlni Ineas fur 
any iherapuuilial 
and s o 1 e n 11IU 
purpose 

The ulet trlcal 
fever ro» order la 
ronalruifed In 
two different 
OIKS 

In Lhe first 
type, the rotating 
■ oil of the mllll 
voltmeter la hus- 
1 tended from u 
strip of metal, 
thn curve being 
ret nrded on a 
paper tape about 
4ft meters In 
length which Is 
moved along by a 
clockwork at a 
spoed of 20 milli¬ 
meters per hour 
The useful width 
of the tape la 120 
millimeters Be¬ 
low t h e paper 
tape there moves 
under the Billon 
of a elm kwork 
an Inking rib¬ 
bon, over which 
oscillates a paint¬ 
er carrying at Its 
end a runner 
The position of 


series of points 
thus pr o d u c e d 
forms a distinct 
curve The clockwork should 
week, a new paper roll being 



m, ttairfrafa.m known to a*l* to 

the*. iofa-A tfiss* wimM WM -jMwa 

—-- 'Qb bm foM re* 

tfms asd mvtt wotsr eagHot, fatware* 
otb*ra are lad so With one gf fir«M .Mm 
but not go generally prised fcy Uts tusgnre 
sheksr, On the Great Ukss glens Ort rigort 
positions of wracks ora charted whilst ego- 
tain «any silicons of dollars lb btffikw 
and on Thefts k no vague uncertainty 
about thcas treasures. They were known 
to exist In the holds of the chips, and no 
man has yet been able to recover them. 
Tbs steamer "Pewablc." for instance, which 
went down In Lake Huron In a atom in 
1866 carried with her half a million dol¬ 
lars worth of copper from the Lake Super¬ 
ior mince 'For three decades expeditions 
■ought to find the wreck, and finally It wag 
located about elx miles southeast of Thunder Bay. 
Hut the wreik was In anrh deep water that only a 
very small fraction of hir cargo waa ever recovered 
Here Is a submarine copper mine which might tempt 
the most udveuturous soul to risk his life in gaining. 

The chart of wrecks on the Great Lakes complied 
ly the livdrngraplili Bureau and Roast Survey shows 
Ihe relative depth of water and this simple record 
M ■ th« whole story of why outarprising man has not 
been able to recover them Divers seeking treasures 
in sunken vessels have learned that anything which 
Ilea much more than 100 feel deep is very difficult, If 
not absolutely Impossible to recover The pressure 
of the water beyond that, depth becomes ao great that 
dlvlqg suits are apt to collapse and trusb the wearer 
We know from a study of the charts that hundreds 

_ of ships loaded 

with treasures 
have sunk In wa 
ter ranging from 
too to 350 foet in 
depth and If dlv 
Ing suits could be 
Invented to with¬ 
stand the enor¬ 
mous water pres¬ 
sure at tho low¬ 
est depth and 
enable the diver 
to work easily, 
enormous for- 
tunes could be 
quickly made 
The whole his¬ 
tory of treasure 
hunting under 
the water has 


fort to fight 
•gainst tbs pres¬ 
sure at great 
depth*, Os* hun¬ 
dred foe* below 
the egrtnoh or 
the sea, the pres¬ 
sure is about fifty 
pounds to the 
■qudre inch The 
ordinary diving 
, euit of rubber- hi 
infe** try eora- 
>TBos«tf ilr, 
V Is faulat- 

’ ‘ 

one hundred fat 
thfr diking gilt Tt- 
v fcelhf .Aregireqtly 


Tho eecond type (omprlecs a inturj roll located 
between points, so that the apparatus la Insensitive 
to anv moderate o« Illations utillu nm enquiring 
accurate LorUoutal adjustuunt iuo reglsttrlug tape 


■ tteJn feting, 

a Urn cloos of adventurers sod hard, practleol uua 100-foot mark. For i nstance, \mr *&*’'"* 

of business and science, who sr* interested la the "Pewahle“ was Ideated tn Lake Harose, a-iffa 

recovery of lost wealth through Improved methods of Toledo, Ohio, want down to togpett It, anfi WwM 
deep-sea dtvlni and wrecking. There charts are simple up dead The steamer was tn afiegik^ 
and uulmpreeglre In appearance, *hd might easily be approximating 2M fret Two other dfah i 

mistaken for ordinary roast sharia with here and few year* mol the sofa fata, In rt&g'tif 

there dots to repreeeat submerged miser rock*, hut (C»aBa«ed^t rmtmX 









mvomuxim tnmm 

Pfotared la the accompanying engraving lnl» 
rioe MiyW man particularly for kneading dough, 
blit which la also applicable tor mixing, stirring, 
ar abusing any malarial tor household or culinary 



DoiTSH-Kixiaa imum 


purposes. The machine comprise* an approximately 
rectangular receptacle A formed, however. with a 
curved bottom, and an outer uulni B, which acts as 
a support for the receptacle The end walls of this 
mixing machine are provided with Journal bearings, 
In one of which a cranlt handle C la supported The 
other Journal consists of a socket D, adapted to re¬ 
ceive one end of a spirally curved stirrer blade B 
The opposite end of the stirrer blade la formed with 
a threaded hub Into which an extension or the crank 
handle axis Is screwed Secured to the stirrer blade 
at each end nre a pair of outwardly projecting arms 
or curved lingers F. the object of which Is to reach 
the material that la not properly stirred and mixed by 
the main atlrrer blade. In use as the crank handle la 
turned, the fingers tend to feed the material toward the 
center, ao that It Is fully acted upon by the main 
blade We are Informed that in practice this type 
of stirrer kneads and mixes the dough thordoghly and 
svenly In a comparatively short llms By holding the 
stirrer blade and turning the crunk In a reverse di¬ 
rection. the latter will be unscrewed from the hub 
ao that both the crank and the stirrer blade may be re¬ 
moved from the receptacle. A patent on this mixing 
mechanism has been granted to Mr Banner E. Bay of 


numoTin am laddxx. 

In tbo Sonumrir Ahcxioan of November 14b, 1908, 
we published a description of a collapsible step lad¬ 
der An Improvement upon this form of ladder haa 
recently been patented, which la provided with an 
upper section that may be removed and replaced with 
a shorter section, thus reducing the height of the 
ladder As shown In the accompanying engraving, 
the ladder consists of the lower slde-ratla A, connected 
by means of sleeves with the upper side-rails B 
The ladder la collapsed by swinging one sld* against 
the other, hut normally the rails are held apart by 
means of a diagonal brace, such aa shown on the 
lower section of the ladder The step* 0 of the lad- 



with brackets o, la which are slots adapts* to « 
gage hinge pins secured la the aMa-ralls A. This 
•lot and pin oomsotl o a provides the nan-a r y play 
when the ladder la eoUapaed. The pins on which the 
steps an hinged lie at right angles to the rail* A, 
and In order that the tread surface may be borlsontal, 
the steps are nude of a substantially wedge shape, 
as Indicated In the Illustrations. The top or platform 
I of the ladder la also hinged to the rails at the 
points rr, which lie on an axle at right angles to 
the mill B To support the ladder In Its normal In¬ 
clined position, two legs 0 are provided The legs 
are connected by the usual links U to tbe rails A, 
and at tbs upper sods they have extension pieces that 
■re binged to the rails B Whoa it Is desired to 
shorten the ladder, these extension pieces with the 
opper rails B an withdrawn from their sockets 
Then a top piece, such se Indicated In Fig 2, ie ap¬ 
plied to the ladder, the tour short logs of this piece 
being inserted In the sleeves it the upper ends of the 
rails A The leg* O are now made fast to the rails 
A by means or pins J, which pass through them 
and also through the legs ot the top piece To pre¬ 
vent the logs a from spreading too far they are re¬ 
tained by means of braes bars K The links H In 
this case are unnecessary and are folded upon them 
■elves, aa Indicated In Fig 1 Mr William J Blun¬ 
dell Box 182, Brooklyn, N Y. Is the Inventor of this 


«3 

through the duct O The Inventor of thin improved 
water wheel la Mr W P Spooner, Box I "The Manes," 
Carle rale, Saskatchewan, Canada. 


OAMXtAirao Dxncx ioi milway mm 

In order to Insure the safety of cars when round¬ 
ing curves, and to prevent tbe tar wheel flanges from 
having undue frictional engagement with the ralla, 
a safety mechanism haa recently bean Invented, which 
la pictured In the accompanying ungraving It con¬ 
sists of a central nil A, that Is supported on the ties 



A number of advantages are claimed for the wheel 
Illustrated herewith namely that It does not re¬ 
quire the use of dams. It regulate* Itself to the rise 
and foil of the stream, uses only the surface current, 
It equipped with (eathering blades, and la provided 
with menu* lor preventing the parti from freexlnc 
fast In cold wealber The water wheel 1* aupportod 
on pontoons, aa Indicated at A In the Illustration. 


■KTHOD or MMTtnnO 0AM AT OUBVM. 

and la strongly braced by means of anchoring de¬ 
vices B, which ore Imbedded In the ground and term¬ 
inate In plates C The ubject ot these plates Is to 
prevent the anchoring devices from working upward. 
The Illustration shows a portion of a car truik pass¬ 
ing over the rail A Thu axles ot the truck are con¬ 
nected by means of auxiliary trusses />, below the 
main trusses, on wlileli blocks h am supported De¬ 
signed to travel around these blotkM fi are endless 
(halos y fitted with rollers The rollers are pressed 
by the bluks A’ against the guide rail A As thn 
truck passes round a curve the rollers teud to keep 
It In place Ordinarily Ihe forward wheel on the 
outside of the curve tends to bear against the rail, 
owing to ihe foct that it Is rigidly rennet ted with IIS 
mate on the other side of the curve, and henro It cannot 
travel faster than tbe latter The result Is Dial the 
flange on the outer wheel Is subletted to lonslderabli 
wear The centering device hera shown, however will 
prevent the flange of tbo outer wheel from being nn 
duly pressed against the rails Th" guide rail serves 
to prevent spreading of the rails, and keeps the cars 
from leaving the track The Inventor Is Robert Bel- 
den, of I'ulga, Cal 


aovn. ovum w hirl 

The pontoons are connected by means of links or 
parallel arms B to a fixed framework supported on 
piles driven Into the bed of the stream. Fig 8 ahows 
the construction of the blade* used on the wheel Tbe 
spokes of the wheel are arranged In two parallel sots 
which arc bifurcated at their outer ends The blades 
0 are Ringed to rods connecting the parallel »|toket> 
and have fros play In the bifurcated portions This 
provides a very strong construction, and enables tbe 
blades to accommodate themselves to the rurreut so 
that there It no lifting of the water as In an ordinary 
water wheel. Tt will be evident that as the water 
rises and falls, the wheel will rise and fall with It 
so that tbe blades will always extend to a uniform 
depth Into the water However when the weter rises 
Ihe surface current Is apt to be very swift, and It Is 
necessary to reduce the flow past the wheel This Is 
effected •* follows Oh the up-stream side of tbe 
structure a wing n (Fig 2) Is built ont diagonally 
Into the stream, so as to direct a large portion of the 
current between the pontoons and against the water 
wheel In this wing are a number of flood gate* K 
connected by means of ropes and pulleys to one of 
the pontoons A In such a wsy that aa the water rise*, 
(he gates will open, permitting tbe water to flow 
through them, and thus cutting down the current that 
strikes the wheel To protect the parte In cold 
weather, a casing Is built over the wheel, at the lop 
of which Is a auction fan F This Is belted to tbe 
wheel aa shown In Fig 8 Through a duct 0 a current 
sf warn air Is conducted to the Interior of the casing, 
and these* 1* sucked out of the top of the casing by 
means of the fan and delivered through the pipe B 
as Indicated by the arrow At tbe up- and down¬ 
stream tides of tbe —tag, hoods J are placed, which 
me Mows to thn surface of the water, and prevent the 


■AMAOg AKPAMTVB. 

A patent line rottnlly been granted upon a device 
for securing a vibrator to ihe hand for applhatlon 
In the oiieratlon of massage The apparatus may b* 
adjustable to adapt It for use by different persons and 
may he seturily clamped to the hand, so aa to Impart 
to It the vibratory movement that Is used In certain 
massage tnnlmenta Aa shown more particularly In 
Fig t which Is a (.roan section of tb< device with 
llie vibrator removed It lomprlses a iwdded cushion 
A provided with two plntes B end (' which terminate 
In horns B and F that fit the palm of the hand These 
horns may be covered with sleeves K of rubber If 
desired The plate C ie formed with two lugs, between 
which Is mounted a screw n and the latter Is pro¬ 
vided with a knurled thumbpleut, whereby It may be 
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The railroad* Hav. *». tbo fart that ahat ****«'£ ^TSSt 

\m seeded U not » machine to take the plane of the cuit be interrupted tb* trafBW ^ !l!E 

enZ£ but 1 which .... art a. a cheek upon «>«“*«“ V*" L 

t* engine without taking the rewonalbltlty from “ ^ Un^L * 

hU ahouldera—a eyetem that will perform tb* angi- from U» train Una At th* aame uma UN wq U 

user's work In caae of 

any la pan on bli part £ m 

and make a record of aM jia [J 

this lapse so that the * Hp ffA ■ 

responsibility for fall ( _fl *cF-, LJ 

ure on the part of the °X IPJa - yl — I W 

enitlneer will be do- ~ , —■»-3a——I i L 


turned The plate B la fitted with a nut B that an The rallroada have long i 

gages the eerew. and au the ecnew U turned the piatee la needed la not a maoh 

are relatively adjusted to bring the borne cloeer or engineer, but one which 

move them farther apart In Uila way the devise the engineer without tal 

may be clamped cm the hand The cushion A, how his shoulders—a ayatem 

ever, renders the device comfortable to the operator neer's work In case of 
ProJ* ting from the forward end of the device Is a any lapse on bis part 

bracket /, as Indicated In Fig 3. to which the vibrator and make a record of 

mechanism la applied Fig 1 shows the preferred form this l*pee ao that the 

of vibrator, which has s threaded stem that engages a responsibility for tall 

socket In the bracket 1 A locknut J serves to make ure cm the part of the 
the vibrator fast This type or vibrator Is sometimes engineer will be de- 

equlpped with a handle ss indicated by dotted lines, tected A system of 

so that It may be used without attaching It to tbo this sort was recent 
hand In emh a case however various “applicators' ly Installed for pur 


are secured to the threaded stem to take the place of poses of eiperlmont 

the operators hand Fig 3 shows another form of over a short stretch of 

vibrator, which Is fastened to the bracket by mean* of the Erie Railroad from 

screws The Inventor of this massage apparatus Is Newark to South Pater 

John Babatlno, Uroadway nsar Spruce Morris Park son. The system Is 

New York quite Ingenious In tbe 


fTSXXT ixhicatox rox oaks. 

drahlllty of having the streets announced by 
a conspicuous sign In a stroet car has often 


o efforts In this direction have la pruvldi 


fact that It give* prolec 
tlon against broken 
rails as well as colli 
slon, ami furthermore 


mot with little success Quite recently when a device phone connection which 

of this type was about to be adopted on an Important enables the engineer to 

city lino the objection was raised that It would ob- communicate with nla 

struct and detract from advertlaementa placed la the tlon houses along the 

cam This objection la overcome In the apparatus line when the train Is 

shown In the accompanying engravings, which not brought to a slop for 

only announces the streets but also displays advor- any ret 

llsemcnls at the same time The Inventor hopes that while It 

by making the device self paying as well as a con nlng at 

venlenre to the public. It will meet with better favor advantaj 

than street Indicators heretofore devised The prom phone e; 

Inenco of an advertisement placed where* all eyes can usu 

would bo concentrated upon It should make this a cuuduct 
most valuable advertising medium It Is tbo In patcher 
ventors Idea to uso a succession of advertIsementH various 
so that the display could be changed at each street charge 
with the street number Thu sign display and street sections, 

Indicator Is arranged to he liung at any soluble point trtcally 
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while the train Is run 
nlng at full speed Tbe 
advantages of thie tete 
phone system will be ai 



STXX1T UTDIOATOX FOX OAXS. 


In I ho car and Immediately after passing a street the there 

tnerhanlsm Is actuated to announce the nest stroet tails 

and display a fresh advertisement ThU change Is The 
effected by moans of contact plates which are sec urvd went 

to tbo cross wires supporting the trolloy wlrw Tho dynai 

rontac t plato engages a spoke or a wheel, caualng thu snppl 

latter to make a quarter turn and momentarily close the e 

an electric circuit coming from tho wire that supplies lamp 

current lo light the car This momentary Impulse ft w 

actuates a relay In the apparatus conUlnod within the I on 

case of the Indicator, and by means of a small electrli the d 

motor the webs on which the street numbera and 
signs are printed are turned to the required degree -k-- 


phone system will be appreciated by inuutongers who would be extinguished and tho ammeter would record 

cau usu It to cominuntcato with their homes or to the time when the Interruption occurred The field 

cuuduct business while tit mult and the train dls circuit In grounded In the locomotive at O and O' 

patcher la enabled lo come Into direct touch with the Between the fluids and the ground O' Is a knife switch 

various units along the line which are under his h mounted on a third rail shoo fl At the side of each 

charge In this system thu track Is divided Into block block extending for a distance say of fifty feet Is a 

sue lions, and the train os It enters each block elec rail T (Fig S) When the shoe A engages this rail It 

trlcally tests the block slirad to determine whether is lifted, opening the switch K and Interrupting the 
circuit of the Helds through the lucomotlvo. However, 
the circuit of tho fields would not open unlew there 
should happen to be a broken rail or a train In the 
next block 

Alongside the track are two lines, V and D. one of 
which Is connected at Intervals with tho rails of tbe 
track while the other Is connected with the third rail 
sections T These lines V and O run to a station 
house Where the c lrcult la completed through a switch 
that may be opened by the engineer In charge of the 
house whenever he desires to stop the trains along 
the system under his control The line 0 contains a 
awlteh a for each block section, which la held In dosed 
l»altton against the tension of a spring by means of an 
electro-magnet ft' The latter la connected In series 
with the rails of the trark and Is energised by a bat 
tery B at the opposite end of the block system la case 
of a breakage In ono of tha rails, or should a switch 
he thrown open, the magnet H‘ would be deenergised, 
n m. permitting tbe switch a to open and thereby break 

the field circuit of tbe dynamo on tho approaching 
■ any ohelructluu on the rulla or whether the train with the consequent setting of the brakes as 
■e broken described above Tho same result would follow If the 

nuompanjliig diagrams lllustreti the equip- circuit through tho magnet H should be short-circuited 

aod On llie locomotive there Is a shunt wound by a train ou the bleak At P (Fig 1) Is a plug 

i driven by a small steam turbine which Is socket adapted to receive the telephone plug connoc- 

d with steam from the boiler Id series with tlon. Tho telephone circuit Is completed past tbe 

mature A of this dynamo Is an tmandesrent switches a through a coll ft* This resistance permits 

i a recording ammeter ft, and an electro-magnet tbe passage of the alternating current of the magneto 

i h serves normally to hold the arm of valve and telephone, but prevents the passage of tha direct 


dynamo driven by a small steam turbine whlrh Is 
attppllcd with steam from the boiler la scries with 
tbe armature A of this dynamo Is an tmandesrent 
lamp L a recording ammeter ft, and an eloctro-magnet 
ft wbli h serves normally to hold the arm of valve 





on the return (rip, Instead of running the web forward 
for the whole round and then rewinding at the start¬ 
ing point the web may be arranged to bear the streets 
of the return trip Interspersed with tho streets of the 
forward trip and a shutter may he employed to cover 
the street names of the first part of the trip, exposing 
only those of the return trip The Inventor of this 
rtreel Indicator Is Mr H Alwias. 114 South 11th 
Street, Bt Louts, Mo 

AX AUTOMATIC HAIL WAT 1AJXTT ITSTXM. 

It la a comparatively simple matter to develop an 
absolutely automatic railroad system In which tho en¬ 
gineer will be entirely dispensed with and the trains 
will run under electrli ul control from tome central 
controlling station The reason this has not been 
done so far, however la because no entirely automatic 
engine t| as safe aa one controlled by an engineer 
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(CMlM from w« ML) 
of tlu bud. These "high 
fhoM* won tha satyects of many whm 
tin to Um children of ton 
•w Mhar Ugh places la tbs vicinity of 
Ma 

Btill aaotbor Interesting rain U of the 
so-aalled Bd-Dolr (the convent), and U 
reached by an hour ■ hard climbing along 


I IMMr It la nearly 


to the Khaaaeh, having Ha doable rowi 
of aiz colnmna each, bat widened by cor 
ner-plla*tere on both aldea and on both 
stories On this plateau there an Several 
places of sacrifice and a line view of 
Mount Hor to the southwest 
the early history of Petra la hidden In 
Um mists of rwnots antiquity It 
probably the capital of Bdom Its lint 
mention la in aacxad history In II Kings 
M T, which records its conquest by Ama- 
siah in the ninth century B C Prom 
la, 16 1, we learn that It was then, a 
TOO B C, held by Moab It la evidently 
referred to In several prophetic dsnuncla 


MCE TO fWt WITH 



literal About 300 B 0 It had come Into 
possession of the warlike Nabataeans 
descendants of Nebaloth the eldest son 
of Isbmael. who made it their capital and 
It was known to the Greeks aa Petra 


describes It at the end of the last century 
B 0, as also did Pliny the Roman 
writer In the first century of our era 
A D (0 Aretaa IV King of Petra had 


la referred to by Bt Paul In 11 Cor 
U 31 In 106 A D. In the reign of 
Trajan, It passed under Roman rule 
Bcrleslaatlial historians In about the j 
fourth century mention It as a Christian 
metropolis It continued populous and 
prosperous as a trade depot until I 
the beginning of the fourth century when 
rhe caravan routes from the north which 
had for so many centuries led post Its 
arched portal to the Red Bee ' 
diverted to the Persian Gulf After 
it rapidly declined and It la not hoard 
of again until about A D 538 Even Its 
very eilstsnoe and site were forgotten 
until It was risked and Identified by Beet 
sen In 1807, and explored and described 
by Burekhardt In 1813 the lattei gain¬ 
ing access to It aa be also did to Mecca, 
In the disguise of a Moslem pilgrim 


(CoaKnitcd from, page 3 St ) 
a noted Lake dlvsr, devised a diving suit 
strengthened with metal rings to sui 
the rubber agaluet the enormous 1 
pressure In this suit Pelky made a 
successful exploration of the ahlp hut 
his second descent his suit collapsed and 


wreckers from planning farther attempts 
on the immense cargo of copper at the| 
bottom of the lake A famous diver of 
Duluth, Minn, M T Chalk by name, 
Invited to go down, and to tempt hi 
make the venture IL600 were offered 
before be went down and a written 
promise that he would get one-half the 
not returns from the wreak In addition 
to this his Ufa was to bo Insured for] 
$16 800 for the benefit of hls family 
after —n-g an examination of tbs loca¬ 
tion and the depth of the water, Chalk 


g at great depths to which 
divers un dmeodsd to laspsct wrecks 
and help to roeever treasures must be 




IH C Auto Buggies 
~'<deEasiest 


'HE eoaieot riding vehicles on 
country roads are IH C Auto 
Buggies for these reasons 
High wheels protect occupants 
from Jars when going over rocks, clods or bumps. The same size clod 
or obstruction of any kind naturally offers more resistance to the low 
than to the high wheel. In plain language, the low wheels must Jump 
over—the high wheels roll over. That’s one big advantage of high 
wheels. It means not only greater comfort bat less Jar and jolt to 
the working parts of car. 

For Business and Pleasure 

this Is the Ideal vehicle. Simplest to operate, costs less to keep than 
one horse, travels from 1 to 20 miles an hour over hills, through mud, 
■now, over any roads- Front wheels are 40 Inches high, rear wheels 
44 inches Equipped with roller bearings and solid rubber time, lg 
Inches wide. I H C Auto Buggy wheel* do not damage roadi any more than 
the ordinary spring wagon wheels Solid tires mein no punctures no “blow 
out," no delays, no heavy repairing and replacing expense Pull elliptic springs, 
96 Inches long and 1 H Inches wide, also long wheel base, add to eiuy riding 
qualities Bend for proofs. Learn what other farmers think of this cur Bee 
the International local agent, or address ua for further Inlormation concerning 
this car, and If you are interested In a light delivery wagon ask for Inlormation 
on tha International Anto Wagon This vehicle has the tame features of con¬ 
struction as tha Anto Buggy and Is equally efficient In Its service 

nnauunoKAL harvester company of America abp o s a 
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(Contlnuid from page *37 ) 
must also be accepted with a slight allow¬ 
ance tor exaggeration 

In recent yean deep-water lalvage ot 
treaeure ebtpe haa excited the cupidity ot 
divers adrenturen), and bualnaee 
There la altogether too inucb wnalt 
under the water to lull ua Here la what | 
an expert diver and wrecker haa to lay 
on the subject 

■Within Otty mill 
there le wealth enough eunk In the ocean 
mind to Work the United States 
ury All the private treaeure ever 
In ilia earth would lw a trifle by l 
of It The botloniH of both the Atlantic.! 
anil PmlOt Oteana are vast treaeure bode. 
The man who can devlet a means of 
traversing the ocean bottom might 
ilOLkcfeller A vast amount of treasure 
la as accurately located aa the banka of 
Wall Stmt Any rxpcrh nerd diver 
take mu In a churl and lay hie fingers 
mi nut one of inmiy spots nnd esy Vo 
In longitude so-and-so lu a latitude 
utile within llfly fei I, dive deep and bring 
lip H fori mu only you cun t dive deep 
eiinnah A great deal of this treasure la 
ilit de|MH4it of n ci ill years Still more 
wont down before the days of ocean 
Uni rs AL one time specie was trans¬ 
port! |I In ini n-of war OoM dust and dla 
mends wire shlpis-d from mines on 
rlikcly schooners for want of better 
< raft ' 

In twenty years thero wen nearly five 
thousand wrecks on the Orest Lakes Of | 
these over one-Afth or approximately 
thousand, wore total losses The total 
cargo losses on then 
mated at $1«,0 <ki <Hin and much of u la¬ 
in Indestructible form of propert) 
tragedies on the takoa go back to 1880, 
when La Salle’s ship, the 'arlffoD.'’ dis¬ 
appeared In Lako Huron with $12,000 In 
coin Besides the ■ Pewablc ” which went 
down with hair a million dollars' 
of roppur, the steamers 1 R. O Coburn" 
and City of Detroit ’ were lost off Sagl 
naw Bay In 1871 and 1073, with cargoes 
of copper aboard worth at least »t>0 QflO | 
each None of this treasure has been re¬ 
covered The steamer “William Home,’ 1 
which aunk In 1896 off Bwlshwmh Point. 
Laks Michigan, carried to the bottom 
$20,000 worth of steel billets, and the 
steamer "Clarion ' lost In 1861 
Cleveland and Detroit, carried a deck 
land of new locomotives to the bottom. 
Iron and cunl cargoes have been distrib¬ 
uted freely uvur the bottom of the Orest 
Lakes anil some day the miners of 

ores equipped with Improved diving i 

dress, may recover good-sliod fortunes 
from the bottom or iho lakes. 

Lake Huron Is considered the groati 

ac-ene of treasure hunting, and It Is ca 

monly spoken of lu (he lumber camps 
■The lake of Sunken Treasures ' T 
reason for this Is that baik In tho early 

lumbering days 


) shipped lu tho numerous lumber 

ramps In small vessels, and literally 
sue of these were lost AH of this nu 
lies somewhere at the bottom or the lako 
ror the treasure hunter to find 
Among the many Important wrocke of 
treasure ships which are partially or 
exactly loratcd on the charts of the gov 
eminent, mention should be made of the 
Pacllli Mall steamship ‘Golden Gate, 
sank near Manzanllln, Mexico with 
$600,000 In gold coin and hullton and 
the Klondike steamer "Islander," aunk 
off Douglas Island, Alnika with $376 
In gold dust The greatest prise of all 
sunken treasures—If ell Is truo which 
history records—Is the Bpsnlsh galleon 
which went down five mile* off Uxard 
Point on tho Cornish cdkat In 1784 
$86,000 000 In gold The Spanish flagship 
“Bsn Pedro was another rich prlxe, 
carrying to the bottom of Pumana 
Veowrasls. $2 000 0(10 and tlu- ship "Cen 
tral American’' went down off Havana i 
with g ghntlir amount In gold The; 
steamship “Lexington ” which went do 
In Long Island Bound was reported 


Cadillac once more 
proves ttseH most 
econ omica l car 

Remarkable record submitted by 75 Cadillac “Thirty" owners in 
New York metropolitan distnet who have driven their cart 
396,864 miles at a total cost for mechanical repain of 
$53.21, averaging 71 cents per car. 
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Equivalent to 16 data around tb* 
world—191,SI4 miles—st s total r*psi r 
cost of $51 211 

That is the unsung record revealed by 
lUtiitifi Jmt complied from the expert- 
em-ei of 75 Cadillac “Thirty" owner* 
in New York City and nclniiy 

It It doubtful if the enure history of 
travel and transportation—Resin, electnc 
' * s rose of parallel 


The 75 owners went their separate 
ways with their 75 Cadillac “Thirty” 
cars, each without reference to ths 

They took no special precautions, hut 
drove where they pleased, when they 
pleased, how they plesssd) without the 
•lightest Ides that their, experience was to 
he made s matter of record. 

At the rime of 1909 statistics were 
collected and compiled from ths signed 
statements nl the 75 users. 


gasoline consumption lor the touring cut 
was one gallon for each 19 miles of travel 


so average of 17W miles for each g 

of gasoline and 200 m 
of ad Boms w 
miles fur each gt 
figures first given 



The highest individual repair ehugs 
for the year was that of one user, whose 
tar iost him—fur special reasons which 
did not reflect upon the construction in 

any wxy—$10, th * J - ’* — 

being 9,000 miles. 

Eleven of tho others expended during 
the year from 25 cents to 50 cents. Ths 
average distance traveled was 5,111 miles 
per cor, yet the average repair expense 
was less than 71 cents per car 


r of workmanship and correct align¬ 
ment. Also that necessity for repairs it 
the result of poor design, Inaccuracy of 
workmanship, UUfitting sod Incorrectly 
aligned ports. 

A year or more ago they proved before 
the Royal Automobile Club of London 
that three Cadillacs could be torn down t 
all the pans thrown In a pile ■ a portion 
of these nsrts discarded ami new ones 
substituted, and the three cars built up 
•gain from the heap of ports to run with 
absolute sweetness sod without so much 

For this the Cirfillec was swarded the 
Dewar Trophy 


Cu.km* stFHO IM sad w 
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mater proportion of essential ports than 
those of any other car in the world—finer 


•AERONAUTICS” 


AKaoNAimca.- mi a. 


WHAT WE B 0 -H 0 W WE IB IT 



WOW READY! 

THE FOURTH DIMENSION 

SIMPLY EXPLAINED 
with an nvmoiJTJCTnoiff bt 
HENRY P. MANNING 

Prehsmr at Mtob-dhi. Brows CM m*r 

Prtca, $1.50 mat. 260 pogaa i Sa atra t ad 

A FRIEND of th. 3—* » fed l 1 ■ 't"*’* 1 ' i'j I 1 

^ S C^RFIkA.IJS/L 1 T^Ts^rUetst with tW*«£I tShkWl^& 

boeorablo asm, we. pahMwd fa ths cob— si tho flraah A—faw. AssMdt.es 

such a*n* »S aroessd a ths rabjsct of tbs Fototh Dksshs th* k toned atosbla to 
abed, is pwa—t farm, lbs toora —kurasto sf (ho 24J aasyt vUsh wen mm it fm til 
ptohaf tbs world. 

rnmst FROM YOUR BQOKtttAUCR OR FROM 

MUNN A COMPANY, be., 3$1 Bretto* NEW YORK 




moctrte fi 
Aertnr hi 

i JHwhrlp 

KWylrWl Ootuwctfet pl«i A M lk4a 
BitfirlcRl rvcuntvr, |L F Nurthrup 
MoctrlnJ Rp|Mii*toR» U J WOm 






























































































Scientific American 


399 


DeymffwtaFUdQmrt^^ 

/■drSM-fiSa./ 


&e; ttr B; 

aHKs; ."sis £T 


A SUBSTmm FOR A COSTLY TOOL 


VEHICLES OF THE AIR 


Buttir.fc 

^ MtW HTtNT U>nu 


Aeroplanes ^Motors 

“TT flOmWC^utorum am D Bl ^ l I ^ I gf ir c $ , urt 

Concrete 

Reinforced Concrete 

AND— 

Concrete Building Blocks 


ships along &bt two ooestg and Great 
Ulw eonld be extended indefinitely 
Some of the treasure baa been reoorered 
such as the boxes of cold lost In the 
Spanish steamship Mercedes sunk 
near the Canary Islands, bat in most 
esses eery little 1( any of the money has 
ever been brought up by divert 

Thera have been strenuous efforts made 
to salvage these known wretks and In 
venters have been busy for hnlf a un 
tury devising moans of getting at the 
wealth lost under the water Th al t 
minium diving suit that resembles an 
tient armor with articulated joints at 
the shoulders knees and hips is one of 
the new Inventions designed to make 
deep-sea diving practical With this 
armored suit divers aspect to reach s 
depth of S50 feet wlthont expel fencing 
any gTeat difficulty in resisting the pres¬ 
sure Tbe pressure of water an the Joints 
of this armored diving drees was so great 
that ball bearings of harder material than 
aluminium were found necessary Tbe 
aluminium suit protects tbe diver from 
the water pressure and at groat depths 
the armor Is so light in weight that a 
man ran walk around easily with It on 
In addition to the articulated armor suit 
the diver Is | rovlded with an In rlcato 
system of hooks operated by tbe hands 
from the inside so that his work cat 
be perform 1 without exposing any pert 
of tl e body The diver la | rovlded 1th 
a telephone a headlight and an a|l*r- 
alua which reglatera tbo amount of air 
aont down tl r >ugh the breathing t be 
.The wrecl era from above caa thus tell 
at all timoe the condltl in of tbe div r 

The science or salvage as oonduiUd by 
modem wrecking companies in the rats 
lng of ships la a matter totally o lUlds 
of that or railing sunken treasures The 
ships laden with their treasures have 
for the most part been in tbe water so 
long that to raiee them by compresiiol 
air would be impossible Tlelr rotten 
decks and timbers would explode and 
burst asunder long before snfflclent air 
could lx pumped Into them l raise tl em 
from their muddy beds Consequently 
the salvage of treasure-laden ships of th* 
past Is purely a matter of deepnwa diving 
The diver who ran go down tie deepest 
and remain there the longest la the one 
who will receive the gratost reward for 
hla venture 

Bven with a diving drees that will pro¬ 
tect the diver from the great water pres¬ 
sure and with all the equipment* of 
lights hooki telephone and air register 
lng device the man who descends to 
great depth* muit encounter other peril* 
of a blood curdling nature Ilottlng decks 
and timbers may set a trap for him 
through which ha may fall to hla death 
Liong tunnel* through deserted cabins 
and hulls lllled with boating objects tnav 
tangle up 111* tube through which rroeb 
air raachee him and within a apace of 
a few minutes death by suffocation fol 
Iowa There are grlaly wolves of 
ocean to encounter In some seas veritable 
man eating sharks and other death-deal-1 
ing monsters of the deep A single false 
step may precipitate death and yet time 
Is precious and speed of action must bs 
attained Derk lonesome hulls must he 
examined Intricate cabins broken Into 
and not Infrequently tbe golden treasures 
must be dng out of the sand and mud 
Into which they have buried themselves 
Altogether it U a greweome experience 
and one that keep* the atrongest mans 
nerves a tingle There are few lights 
which can equal the interior of a sunken 
■blp whose riba have been rotting be¬ 
neath the oeean a waves for a century or 
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The iron on your anvil tells the story 
oi the coal on your forge 

B ERHAPS you haven’t realized how much quick work and a gomi job 
depend on the quality of coal you use. But you do appreciate a 
good, hot, steady fire. 

Blacksmiths who have looked into the question and experimented 
have found that a high-grade coal especially adapted for smithing purposes 
is a wonderful saver of time, and remarkably increases die quality of 
work. They have found that 



Webster Smithing Coal 

is distinctly superior to ordinary smithing coal for forge use 
because : 

It is practically free from sulphur, fuses iron or 
steel quickly and insures a fimi weld. Welding is 
impossible with sulphurous coal. 

It is free from dirt or slate. In other words, 
WEBSTER SMITHING COAL is pme <o«l, high 
in heat-producing efficiency. It ignites quickly and 
burns long with an intense, steady heat. 

WEBSTER SMITHING COAL has given 
6Uch good results that big shops all o\cr the coun¬ 
try are using it exclusively These are the bhops 
that turn out a maximum amount of work, and 
are winning reputations for quality and thor¬ 
oughness. 

WEBSTER SMITHING COAL is mined from 
one basin in Cambria Comm, Pennsylvania, and 
runs wholly uniform It is sold b> lotal dealers 
all over the country. ^ours can supply it If he 
won’t, write us, and we’ll quote you prices for direct 
shipment m carload lots Let us hear from you 

PENNSYLVANIA COAL & 
COKE COMPANY 

T. H. WATKINS. Receiver 

WHITEHALL BUILDING, NEW YORK 

■Mlw. Ml MOk Sired HUbdrlplib. Lai Title kus. 
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This view ta takes at the bow looking eft It shew* eight IS-lach and four 4 7 I noli gan* trained directly ahead This Is the first ship to carry twelve OMntli 
gans and she la the meat powerful vessel In renmfatlon at the present time. 
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A TRIUMPH OF MODISH STEAM EHOIHEERIRO 

A Most; Hit* man) brilliant gutrtnwit of tha 
steam liirliliu* noth surpasses thn result* 
wblth hBVe been obtnlmtl at the Fifty ninth 
Street powor hougt which operate* the 
heavy gervlto of the New York Subway lleri by tho 
Introdui linn of a low pressure turbine between tho 
low pressure syllndir ixhaust and the condenser not 
only hag the output of tho present reciprocating en 
fine been doubled, but there hog betn made imgglble 
an Increase of nearly 150 tier pint In the erannmlt. 
rapacity of the whole jdanl 

In a recent Ihhiic of the Stn-'vrmt Avivan ax wo 
gave a preliminary utatennut of the truly rnniarkablo 
work whlth la being dune at this atatlon At that 
time one of the turblneg wag In plate und the It sis 
bad not been carried to full completion In the In¬ 
terim, more complete data hate boon secured, and at 
the last meeting of the American Society of Met hanl- 
ral Engineers n paper wag given by II G Stott 8uper 
Intendent of Motive 1‘ower of the lnterhornugh Com¬ 
pany, and T S rigntl, In wblth O very complete state- 
meut of the liuttallalton and llg results wag made 
public 

During 1908 It became apparent that the rapidly 
Increasing truffle In the Subway would render It neces¬ 
sary to proildc additional (tower for the winter of 
1909 1910 The main power plant tonalgted of nine 
7 r.no-ktlowntt (maximum ratingt rontiiound Corliss 
englneg and three I 250 kilowatt turbine uiiIIh for light¬ 
ing and signal puritoscs Of thege englneg and gen- 
■ rotor unltu the aulliore of the paptr any 'In general 
they nrc the most satlsfai lorv large unlit) ever built, 
as five yeara' expirhnte with them hag proved" 

In considering the problem of gteuring an addi¬ 
tional Htipply of powir elec trie tramunlHglno of power 
from n hydraulic plant wus rejected liecanao of tho 
high rogl of a double transmission Hue from thn near 
cst iiMillalilc wnter pnwir and the Impossibility of 
getting rellnble service 

The kks engine, It will aurprlse many of our read¬ 
ers to learn while offering the highest thermodynamic 
efflrUney would have eoat at least Ye per cent more 
than on ordinary steam turbine plant and Its main 
tenance and aperatlem account would have been from 
four to te>n times greatir 
The alternative of building more revIproeatlng en 
glnes of the type already Installed was rejected (In 
spite of their most satlafarlory performame 1 because 
nf the high first eost and the small range of eeonntnl 
ral operation t he t ween lion and 9 leg) kilowatts), 
the water rnte rising very rapidly bcvotid Ihene limits 
As between the installation nf ItlRh pressure and 
low pressure turbines, ll was found lhat by rnmbln 
Ing a low pretssure turbine with the present engine 
at lean! X in r rent higher offlrlenry would be secured 
than with n high pressure turbine unit alone, and It 
was finally decided lo plnee an order for one 7 51)0- 
kilowatt (maximum rating) turbine unit since by 
this mtnns "the inmpaiiv would not only get an In 
crease of Inn |ur cent In capacity of the combined 
engine and turbine' “but al the same time give the 
engine* * new lease »f life* by bringing them up to a 
thermal efficiency higher than that obtained by any 
other type of steam plant 

Tbo net results obtained with this first Installs 
tlon are ■uminarised ns follow * An Increase 
of 100 per cent In maximum eapatlty of plant, 
an Inereaao of 148 tier rent In economical rapacity 
of plant, • saving of approximately 85 per rent of 
the eondanaod steam- Tor return to the boilers, an 
average Improvonumt In economy of 11 per cent over 


the beat high preasure turbine result*, an average Im¬ 
provement Id economy of 28 per cent (between tho 
limits of 7,000 kilowatts and 15,000 kllowattal over 
the result* obtained by the engine unite alone, and 
lastly, an average unit thermal efflelenry between tho 
limits of 8,500 kilowatts and 1','Ofl kilowatts of 20 6 
per rent 

Tlinso results are surely entitled to be considered 
as constltnllng the fov pressure turbine one of the 
greatest triumphs of modern steam engineering 

AM AMERICAS OIBRAITAR 

K EY WEST, by virtue of Its ge*ograph|ral post 
lion stands In the sum« strategic relation 
to the ffnlf or Mexlm and the Caribbean 
Sea as does Gibraltar to the Mediterranean, 
anil Its naval and military importance, which have 
always been retognlxod have bean greatly Increased by 
the result* of Llin lato Spanish war and the construe 
tlon by tho United State* govr rnment of the Panama 
Canal The transformation of Key West Into a groat 
naval Hnd military station whlth shall rival In Im¬ 
portance the fortree* of (llhrallar Is advocated at 
1 nnnldcrnble length In an arttiln by Commodore W H 
lleelilir II 8 Commandant of tho Sivenlh Naval 
District which ap|>oari In the March number of the 
Journal of the Military Service Institution The first 
part of the Commodore's (caper la davoted to an ori¬ 
ent plea for the more complete co-operation of the 
army and navy forces The army and uavy should bo 
as Intimately connected as are the navy and the ma¬ 
rine coma, and tills connection should Include, os far 
ns possible both llio personnel and material Guns 
and ammunition should be of the same general type, 
with thn latter Inlerehangeable and supplies and 
stores should all be of one standard It Is admitted 
that close relations between tho army and navy would 
be pubjeet to certain limitations, but the Commodore 
urges that It la essential that the coast artillery corps 
and the navy slvnuld he IntlmaLely lUsoc laled for th« 
efficient defense of our seaboard Thera should be a 
definitely assigned portion of thn navy to act as Navy- 
Cooat-Defenders, and In tills class should bo Included 
second class battleships or oldor battleships, the 
smaller torpedo boat* scouts, submarines, mine-lay 
Ing vessels and lugs. "Their ro-opcratlon In the de¬ 
fense of any particular naval base should be definitely 
arranged In lime of peace and they should maneuver 
mid drill now, under the command of a designated 
officer of the coast defense service, whether he bo an 
army or a naval officer" 

In hi* proposal to make nf Key West an Impregna¬ 
ble Gibraltar, It Is pointed out that the present de¬ 
fenses al Fort Taylor are Inadequate lor the reason 
that battleships ran llo at tho ontranec buoy seven 
miles soul li of Fort Taylor, beyond Ihe range or tho 
12 Inch rifle mortars, and destroy Key West from that 
point without being exposed to any danger the re¬ 
maining velocities of propstlies from the dlrc*ct firing 
10-lneh and 121mIt guns being Insufficient to pene¬ 
trate Ihe armor of any battleahlp, whereas these same 
caliber gun* on a battleship could Bbcll tho rlty of Key 
West and completely destroy It 

This consideration brings the Commodore lo his 
novel pro|in*al for rendering Key West Impregnable 
lie polnta out lhat In place of high hills or a tiugo 
roik os at Gibraltar, for the mounting of coast dc fonse 
guns Key West Harbor, Iwtutyfivo mile* In length, 
Is sheltered on Ihe north by a line of low reefs and 
shoals which form a complete protection on that side, 
whllo seven mllPB to Ihe south of this line Ihern Is 
a parallel lino of eastern shoals, some of which are 
arrarcly awash al low tide and none moro than eight 
foet above high water To build forts on these outer 
reefs would be so rosily that it could Brandy be con¬ 
sidered, but Commodore! Dechler proposes to take our 
monitors end older hattleshl|>s which have passed 
their period of usefulness on the high seas, mount 
them In selected positions upon these reefs, and utilise 
them a* tiermanent turret forts Thus, for instance, 
selecting the shoal known as Ilock Key where there 
I* a small nstnral harbor, he would lighten the old 
monitor "AmphllrUe' by the removal of her propel- 
Hug engines, haul her Into the harbor, build around 
the vessel a dyke of piling, rock, and riprap, and th*u 
Rll In the space between (he Inner far* of the dyk* 
and the ship with material hydraulically dredged and 
deposited He estimates that the work wonld not 
eoat moro than (50,000, and be rlatmi that th* sea- 
roast defenses would thus be Increased by a double- 
turreted fort containing four 10-Inch breech-loading 
rifles and provided with admirable protection. The 
vitals of the fort, that Is tbe ammunition rooms, tur¬ 
ret turning gear etc, would be protected not only 
by Ihe armor of the ship but also by many feel of the 
Int losing earth and riprap The deck of th* monitor 
would be about eight feet above mean low water, and 
the riprap would be carried up the sloping face and 
over on board, leaving only the turrets and euper- 
atructuro exposed 

The ship ss thus Imbedded would furntsb, nr* the 
Commodore, a complete, modern double-tumdsd fort. 


with every necessary feature to operate tbe gua*. hub 
with quarters for the officers and men at the garri¬ 
son, and moreover, the entire cost of th* installation 
would be leu than the cost of maintaining each a ahlp 
In tho navy for one year The monitor* "Mtantono- 
meh," “Terror,” and 'PurliAn" could bo installed 
upon th* adjacent reefs, nrd tbs range of (he sixteen 
10-lmh and 121nch guns of these forts would com¬ 
mand a large part of the Straits of Florida, and espe¬ 
cially that part which Is used by westbound vessel* 
entering the Gulf of Mexlio which navlgste doe* to 
rhe Florida reefs to avoid the strong current of the 
Oulf Stream Incidentally, It may be mentioned that 
tho dyke would bn extended In each case to form n 
small harbor of refuge for (orpedo hoots and sub¬ 
marines lteferrlng to tho proposed Island fortifica¬ 
tions for the defense of the entrances of the Chesapeake 
It la suggested that It would bo a groat economy If 
onn of our old battlenhlp* such as the “Oregon" were 
usml as a central point about which the Island could 
be built 

Now, It is a question of great Inti rest and of on- 
quentlonable moment, whether this very novel pro¬ 
posal of the Commodore doe* not provide an oppor¬ 
tunity to greatly lengthen the useful life of the bat¬ 
tleship In view of their enormous and rapidly 
growing first cost the rapidity with which the** 
Instruments of war depreciate In military valne la 
something appalling In a few years after their com¬ 
pletion they are unfit to lie In the first line of battle. 
In ten year* time they are becoming obsolete, and In 
fifteen yenre' time they must be relegated to th* lim¬ 
ited rdle of roast defense The depreciation is not In 
the guns and armor but In the motive power, speed, 
and coal capacity Many of then* obsolescent ship*, 
because of tholr powerful armor and armament, would 
be perfectly well able to atand up In the first fight¬ 
ing line. If they only possessed the requisite speed 
and maneuvering quality, and if It should be found 
prartirable to utilise them In the way suggested by 
Commodore Beehler, their powerful guns and heavy 
protection would render them moat formidable when 
mounted as part of thn permanent fortifications of 
our sea-coast defenses. This suggestion Is certain to 
excite a widespread Interest, and wo commend It for 
discussion In our rolumna by that large and ever¬ 
growing circle of onr readers who follow closely tha 
di velopment of naval and military material 

FAUIKAX1 FLIGHT HEAR MW TORE 

A viator loirs paulhan succeeded last 

week in getting the bond whlrh he la re¬ 
quired to put up In ease he files reduced to 
(8,0(10 for one week, and on Friday, March 
11 th, he made two exhibition flights at the race 
track near Jarnali a, L T, before some 200 Invited 
guest* Wilbur U right and his lawyer* were Inter¬ 
ested spectators as It was thought lhat M Paulhan 
would attempt to fly with hi* vertliBl rudder tlnd or 
else without using the Htahlllxlng flaps or ailerons 
Thera was an 8 to 10-mlle hreexe blowing, and by 
darting against the wind Paulhan loft the ground 
niter b run of about 75 teet. He rose rapidly, and In 
the course of the two rlreult* of th* track, made In 
2 44, he reached a height of 75 to 100 feet The bi¬ 
plane flew well and was not affected apprei lably by tho 
wind Despite tbe sharp turns the marhlne did not 
tip very much In making them It appeared to rock 
and pltth slightly, but wo* always under perfect con¬ 
trol The deaceut was made rapidly and at an anglo 
of about 20 degrees M Paulhan made two more clr- 
(ulta In 2 minutes and 3R second*. 


TROPHY TOR 1910. 

T HE third annual competition for the handsome 
trophy given In 1907 to the Aero Club of 
America by tbe publishers of the Bcikbtimo 
Am ran ex Is now open to all aviators. As 
aviation has at last reached a stage where crow-coun¬ 
try flights of a considerable distance are being made. It 
has been decided is award the trophy for 1910 to tho 
aviator wbo makes tbe longest cross-country Bight in 
excess of 50 miles, which has been fixed ss tbe mini¬ 
mum distance A round trip Sight of 25 miles each 
way will alto fulfill tbs conditions. The flight may 
he made at any point in the United States that la con¬ 
venient for tbe aviator, wbo moat notify the Aero Club 
of America or the flrir.NTiric Asaiuy a sufficient 
time Id advance to allow of tbe ending of a repre¬ 
sentative of the clnb to officially observe It The com¬ 
petition Is international, and foreign aviators are In¬ 
vited to compete for the trophy whnavar occasion 
allows 

The date* of the International balloon and aero* 


plane races for the Bennett trophies have been fixed 
by the Aero Club of America. The balloon moa will 
be held at Bt. Louie on October 17th, gad the aeruptane 
race above the Hempstead, L. I, plain* (probably) 
on October 22nd. Flan* are also on foot to hold big 
aviation meets at Ban ^ntento, Texas, in April, at At¬ 
lantic City. N. J. Ip July, gnd at 8L Louie la October. 
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ENGINCtlUNO. 

Tke United States army hu recently adopted a 
saw type of machine gun which can be carried by 
one man, while dwo auch guna with a full equipment 
of atanda and ammunition can be packed upon a mule 
The new weapon can be fired from the shoulder The 
barrels are carried In duplicate, and can be rapidly 
changed when they become healed from continuous 
Jrlng 

b a rsoant communication to Flight on the relative 
military valuo of aeroplanes and alnhlps, Col Capper 
of the British army believes that the Improved aero¬ 
plane will have the dirigible at Its mercy He pre¬ 
dicts that the future aeroplane will be able to ascend 
to heights of 10,000 feet and uver. from which it will 
swoop down and destroy the more slowly moving 
dirigibles below 

The Mew Haven Railroad has proposed to tho city 
of Boston to enter Into the Jotnt construe lion of a 
tunnel between the North and South stations In that 
city They offer to spend $10,000,000 on the construc¬ 
tion of the tunnel whlih Is to be electrically oper 
ated, provided the city will bear the expense of $10.- 
000,000, whlrh It Is estimated will be the coat of the 
pnrohaae of the neceeaary land 

One of I he moat remarkable features of tho New 
York Publlt Library, now slowly nearing completlun, 
will be the huge stack room, 90 feet wide, J00 feet 
long ami 60 feet in height, containing seven tiers of 
stacks The metal work uf the atacka alone weighs 
about 3,000 tons, and recently, In estimating for the 
pointing contract It was found that merely to pass 
once through the multitudinous nests of slacks It 
would be nocosaary to cover seven miles of distance 

Tho last annual report on the shooting In the Brit 
lih navy shown that the percentage of hlls to rounds 
fired during I'lOll wan 6-167 In IDO'i It was 10(13, 
111 1006, 14 60, 111 1907 16 61, and In I90H, 66 11 Thu 
significance of these figures will be evident when It Is 
stated that In 1907 the sire of the target WHH gri ally 
reduced, the number af hits in Unit year being conse¬ 
quently only slightly greater than In the year pre¬ 
ceding 

Tho placing of a large order by tho Admiralty for 
liquid fuel has led to exaggerated statements In the 
London Express to tho effect that tile British navy 
contemplates the practically unluatve ust of oil fuel 
There la no truth whatever In Oils aiatemenl A few 
hundred tons uf oil will be tarried In future battle¬ 
ships as au auxiliary to coal and oil will tonllnuo 
to be UHud as ruel la certain ilasses of torpedo boats 
Great Britain possessea no sueh extensive oil Helds ns 
would warrant a drastic change of this elmrocter 

A (sosrsi schema for constructing a north break 
water to the entrance of the Panama Canal has been 
approved, and the preparatory work is being done 
The breakwater will protect shipping in the harbor 
at Folun, and will ahelter vessels which are making 
the north ontrance to the canal from the violent 
‘northers' which prevail from Ottober to January 
There will bo two jetties of rock, whlrh will extend 
from Toro and Manxanlllo points until they reach 
depths of water of 48 and 44 feet, respectively 

Boms lqjudlolous statements were made recently 
by Representative Rainey about the new 14 Inch roast 
defense gun, whlrh is undergoing test at Sandy Hook, 
in the course of which he spoke of the gun as having 
‘burst’ on trial As a matter of fact, the gun has 
shown excellent results, and given much satlsfacUon 
to the army men The accident, which was a trivial 
one, consisted In the breaking of a part or the 
mechanism of the disappearing carriage, which de¬ 
layed tho tests only a few days, and was quickly made 
good 

It la now officially stated by the Pennsylvania Rail¬ 
road Company that the four tubes under the Hast 
River and the electric service as far as Jamaica will 
be placed In operation on May 16th. The trains will 
run, under a flve-mlnuto headway, from the new ter 
mlnal at Thirty-third Street to Jamaica without n 
stop. In 18 minutes. Tho main yard, station, and offices 
on Long Island will be built at Jamaica, where $J ooo • 
000 will he eg pended for Ibis purpose The tunnels 
to New imny will be in operation by July 1st, and 
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Xa an article in ha Revue Eloctrlque. on the effect 
of high temperature on Insulating materials used lu 
dynamo-electric machinery It was pointed out that 
cotton doea not show any Injury when exposed to 
temperatures below 105 deg C, but that at 116 deg C 
it begins to deteriorate and above 125 degrees it 
rapidly disintegrates 

Tie reputation for efficiency of the New York tele¬ 
phone mu vice has spread all over the world In Paris 
tho servlie has been so imor of Intc thnt the sub 
scrlbcrs have organ lied to demand improvements. 
Quite recently the Mlnlsthre do Postes el dcs Ti k 
grnphes of France applied to tho vim-prealdeni of 
the New York Telephone Company, BBklng If he would 
lie willing to train six telephone officials from Paris 
In the various methods empluyed lu New York The 
request nos gladly au-eded to 

An offloe was recently opened In Chit ago by tho 
Telepost Company which employs the Lielany rapid 
telegraph system As described some years ago In 
the St iKitTim Amish as. a perforated paper tape Is 
used, by which the signals are transmitted over the 
line at high speed To avoid the overlapping of sue 
cesslvo signals because of the line capacity, each 
signal is made up of a positive Impulse followed by 
a negative Impulse At the receiving station the mes 
sage Is recorded on a chemically prepared tape 

A recent number of the Film Irk Hallway Journal 
describes briefly a pm ullar eleitrli locomotive used 
for canal haulage near Bremen The locomotive runs 
on a quay, whbh has to be kept clear fbr the passage 
of drays In order to acciirn the requisite weight (or 
adhesion, the Ini nmol Ive is built In the form of two 
Inverted Us romimled at the lop with a girder The 
width of cat h base Ih only JH indies and hu the driv 
log motor had lu be pluiod In the up|s r part uf the 
el l lit I lire The lonmmtlvi thus straddles tin IraHli 
and <au travel up and down 1 lie quay without illa- 
tnrblng the truths, whlth pass belwein the U's and 
under the ronnedlng girder 

A special type of motor has been built for it British 
powder faitury lu which pmaullons have been taken 
lo render the motor llamo proof and explosion proof 
Ihe motor cast is very strongly built, so that It will 
stand explosion uf dual or gases which might fled 
iheir way tnui It Tim joint* of the motor cum- urn 
puked wtlh hemp rope dipped in tar this Is-lug cun 
sldered more durable than rubber at high tempera 
turea Ihe bearings an. also spulallv patked to pr< 
vent Ihi Leiapt of but gas In tueo or ixploslon wltliln 
tbn motor No ventllullon for tho Interior of tin 
motor Is provided, bat the casing is formed with 
torrugatlmiH whlth furnish a largo cooling surface 

In thi discussion which followed the reading of H 
paper on underground conduit construction for large 
iransmlHslon systems before the Amerlian Institute 
of Elwtrlisl Knglnetrs In ( hliago the following lllua 
iration was glvm to point out the advantages of con 
crate over tile because of Its lower thermal tonduc 
tlvlly and Its bettoi Ik at resistance A burn-out 
occurred lu a I OOUOOO circular mil 230-vol< table 
le tlm uilddk uf a 9-duct outlet from a manhole 
On examination It was round that tho conductor had 
Isen complutily consumed, but the conerctt was 
burned lo only a quaitei of an Imh while the cables 
In the dui ts above and below showed not the slightest 
Injurs Hail I lie hem used Instead uf concrete, the 
heat develoissl would have batsu sufficient to damage 
the conduit very seriously 

The naval gun fat lory hi Washington, D O Is 
equipped with hIi cranes tour 1.0 tun i rancs on the 
first track, a 110-tou irane mi the next trrnk above 
and a 900-ton cruue on the third track which Is 166 
feet above Ihe ground Hour 7 lie true k Is Mill feet lung 
running Urn full length of Ihe gun fa< tory The 
shrink pit is located at one end of the shop making 
It a difficult matter to cull a certain crane Accord 
lngly an annum lalor system has been installed on 
each crane with a push button for each crane located 
on a board close to the pit. These buttons Rre ctm- 
nec led to the annum lalur In the crane i ab by light 
trolley wires strung Hlung the web of the I beam that 
supports the cranes In this way cither crane can 
be called by pushing Ihe button If the crane is busy 
the call will show on Ihe oimunrlator 

The very first day of the inauguration of letter tele¬ 
grams proved the success nf this method of communl- 
cation and gave promise < f a great future The prlii 
elpal business was done between tho largo commercial 
renters, such as New York, Boston, Chicago, fit. Louis 
and New Orleans ny this system a 60-word message 
may be sent at night at the price of tho ordinary M- 
word message At the rocclvtng end the message la 
deposited in the nearest post offlie for delivery by tlm 
first morning mall Thus the wires are kept as busy 
at night as in the daytime A great desl ran be said 
In fifty words, so that qnlie a lengthy message ran 
now be sent to distant points In leas lime and cost than 
tormsriy 
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On Maroh 6th Vesuvius suddenly became active 
again There was a continuous eruption fur twenty 
four hours of red hot sloneH and ashes, arrumpanled 
by Internal detonations Several fissures opened, from 
which gns and lava emurgud in great quantllles 

Fret Wilhelm Trabert has been appointed director 
of the Central Inatltuto for Meteorology and Ueodynam 
lea St Vienna, succeeding tho late Prof Josef Marla 
Pernter As director of this Institution he is the offl 
t Ini hand of mstoorologv In Austria 

Dr. Falls Ssaer of Vienna has completed the great 
treatise on meteorological optics begun by the late 
Prof J M Pernter In 1902, about two-thirds of which 
had been published up to tho tlmo of Pernters death 
In 1906 It Ik the only extensive modern work on this 
subjei I 

The commission appointed to examine the Is-aulng 
Towir of Pisa has n port id (hat 11 Lliluks its fuundn 
lions may need strength* nlng A spring exists under 
tho tower, thi water of which Is raised by stuam pumps 
for the use of a local factory As the bed of the spring 
Is emptied. It Is feared, s subsidence of the ground on 
which the campanile stsndB will follow 

Sr Herman O. Bumpus, director of toe American 
Museum of Natural History announces that up to last 
August, at least, V Bleffansson and H M Anderson, 
the museum s Arrtli explorers were safe A letter 
from Mr Rteffansson, from Herat hel Island in the 
Art tit Ocean dated August 19th 1909 has been re¬ 
ceived telling of the Hdvnntures and sut ream's of the 
party 

The task which the American south polar expedition 
hail set Itself lo iierform In the opinion nf fllr Ernaat 

ogntxed Inasmuch as uo one had ever landed In the 
plate whore tho exploring party purposed to land in¬ 
deed no one had over seen land there although there 
was an Ice cliff 160 feet high which was called land 
Still, Americans might find land In that locality 

Dr Ls Faguays recommends a process of disinfection 
which consists In blowing upon the contaminated sur¬ 
faces a current of air hosted to a very high tempera 
ture (600 to 900 deg F ) This process may be ap¬ 
plied not only within buildings, but also to the sur¬ 
face of streets, yards, etc The apparatus Is heatod 
by petroleum and Is very simple This process not 
only destroys disease germs but It Is very efficacious 
h gainst fif-HH aud other vermin 

Kuhns has deviHed a process for the manufacture of 
sulphuric at Id based upon the employment of the ultra¬ 
violet rays mnlLtud by mercury vapor lamps. A mix 
lure or air and sulphurous Brld gas Is Introduced into 
a lower, lined with lead, Inlo which water Is Injected 
In fine Jets Under the Influence of the ultra-violet 
radiation nf lamps in the tower, the sulphurous add 
Is entirely converted Into sulphuTlr arid Reveral tow ’ 
era are cun net tod together The Strength of the sal 
phurli arid aolutlon obtained In the first tower tan 
hi Int reseed by spraying It Instead of water. Into the 
siiond tower In like manner, Ihe product or the sec¬ 
ond tower Is sprnvod Into .lie third, and so on In the 
Inst tower liowcvtr pure water Is again used as soon 
as any sulphurous odd appears In Ihe escaping gases 

The Zeppelin North Polar Exploration Committee 
met recently under the Presidency of Prince Henry of 
Prussia fount Zeppelin, Prof llergestll and Prof Le 
wald were among those present The toiutnlltce dis¬ 
cussed the programme for the summer's work which 
will be devoted to s preliminary expedition for the pur 
pose of studying he innilltlinis Thi government will 
he naked for the use of the • xplorlng vessil “Poseidon ’ 
for about two months The ixis-dlrlon will start for 
SpItrU raui Julv 1st on an i xcuralnii sit mm r, and there 
will transfer lo the Post Idon A Norwegian lie 
steamer will Ih used for Ihi pur pom of forcing an en 
tranco Into Ihe lmlnr kn and the expedition will re¬ 
turn at the end of August Apparently no airship will 
bo taken for summer use 

For onos the bacteriologists and hygienists, who 
usually api>ear (o delight in alarming timid folk an 
liounie a discovery whlrh will n-ansure those persons 
who are afraid to eat green vegetables Mauau thought 
that he' had discovered soil mlciohcH In (he Interior 
of vegetable stalks From this dlsiovery resulted the 
condemnation of sewage farms and, Indeed, of all 
market gardening as It Is ordinarily praitiaed, with 
tho employment of manure- Fortunately this opinion 
lias nol been shared by all bacteriologists. In ordir 
lo solve this probltm whlrh Is so Important from the 
hyglenk point of view, Remllnger aud Nourl have 
until rtaken a scries of experiments, in whlih thev in 
deavorrd, by every possible means, to Infml plants 
with microbes In every case however, they found It 
Impossible to obtain colonies of mil robes from the 
Interior parts of the plants thus Infected Hence they 
conclude that the microbes In the soil iln not pene¬ 
trate Into the Interior of plants, but rimslu entirely 
upon the surface 
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■IV AUOFUJm At HOKI A>9 AMOAS 

T1IK ‘11 Abort 1C NO. 3” AKRm-LANE. 

A noteworthy aeroplane no far as actual Ilyins Is 
concerned Is the ''Haddock No 1 of Messrs McCurdy 
and Ilaldwln. who aro still working with Di Bell naar 
Baddeck, Nova Hcotla. As our photographs show, this 
biplane U an excellent flyer It has made a roasider 
able number of more or less lengthy flights above 
the ire of Ijake liras d'Or, lu a number of which pas¬ 
sengers were taken 

The ptanes of the M<< unly and Baldwin machine 


by r. feet in also They 
are binged near their 
front edges, and rocked 
la the usual manaer by 
means of a fork fitting 
around tho aviator's 
shoulders The horlxon- 
tal rudder cunslats of 
two superposed nurfac es 
spaced 30 Inihes apart, 
and raoontod 13 feet In 
front of the front edge 
of the main surfaces 
The surfaies of this rud¬ 
der are 12 feet by 28 
Inches In slse A biplane 


planes being the same else 

as those which form tho This m Mploiw bw wre 

front rudder This tall Is 

mounted ll feet from the rear edge of tho main 
plaaea. The horizontal and vertical rudders are oper 
ated by a wheel In the same way as on the Curtiss 
biplane (a other worde, a push forward or a pull 
backward on tho wheel dlreUs tho ma<hlnc downward 
or upward Turning tho wheel to the right or left 
aleers the machine tideways. 

The motive power of thle biplane Is a fl-eyllnder 
Klrkbam automobile motor of 1(1 horse-power It la 
water cooled and davelopa Us rated power at 1.400 
R.P M , at 2.000 R P M It develops 18 horse-power 


The radiator Is novel, consisting of thirty flattened 
tubes 7 Mi feet long by 3 Inches wldo by 3/32 Inch 
thick These tubes are curved from front to rear In 
the same manner as the main planes, and sufficient 
lift Is obtained to support the weight of the radiator 
and water carried The motor Is geared to a single 
7 foot g-inch propeller having a 6 foot pluh, by means 
of a chain, the ratio being 3 to f> The thrust obtained 
Is sufficient to drive the machine at a speed of over 
40 miles an boor 

The chief features of Messrs McCurdy and Bold- 



The Herring Biplane, showing morel stabilising flat. 

>1 now raum, iwicb u foot oponl Inn of U10 hnrlwmul rudder, Bin- fur ante 
> skid Instead uf whwta, sir. 

win s biplane are the use of a comparatively heavy 
8-cyllnder automobile motor and the fitting to the 
machine of a biplane tall of the same shape and alio 
aa the harlaontal rudder The 3-tvllnder motor has 
been found superior to >he 4-ryllndor for automobile 
work, but Ibis Is the first aeroplane, so far aa we 
know, to be fitted with this type of motor The motor 
Is placed low down upon the lower plane In order to 
keep the center of gravity low white the propeller 
Is mounted higher up, so that the center of thrust 
shall bo as near os possible Lo tho center of resistance 


if the aeroplane. The usual three-wheal chassis, first 
used by the Aerial Experiment Association, ot which 
Messrs. McCurdy and Baldwin wars members. Is fitted 

to the machine. 

After making numerous satisfactory flights above 
the frosen surface of the lake, Measra. Baldwin and 
McCurdy were visited on the Sib Instant by Major 
Munaell of Ottawa* who represented the military de¬ 
partment of Canada. The two Inventors made five 
exhibition flights for this officer, and Anally he eon- 
eented to make a flight as passenger with Mr Mc¬ 
Curdy A very aatlsfae- 
tory flight of several min¬ 
ute#' duration waa mode. 
Messrs. McCurdy and Bald¬ 
win made a number of 
flights last summer and 
fall In Canada, and the 
Canadian government ta 
very much Interested In 
their machine, and will 
doubtlese eventually pur¬ 
chase one for military 
use The noteworthy 
point about this machine 
la that Its maker* have 
built It sufficiently large 
to carry a weighty and re¬ 
liable motor, and there to 
little doubt that the ma¬ 
chine to capable of mak¬ 
ing extended flights with¬ 
out difficulty 

the new HKamma bikaotc. 

The boat constructed 
aeroplane on exhibition at 
»dc trnuvwM MafattKy, the Boston show, as noted 

In previous Issues of this 
journal, waa the new biplane of A. M Herring The 
photograph of tbit machine, reproduced above, waa 
taken at the time of the trial flight on March 1st. and It 
gives a very good Idea of the biplane's novel features. 
The spread of the planes Is about 28 feel, and the fore- 
and-aft width about 4 feet, the total supporting surface 
being 220 square feet. A 25-boree-power Curtiss motor 
Is mounted upon tho lower plane at the rear, and car¬ 
ries upon Ita crankshaft a 4 bladed 6-foot propeller 
of 3-fool pitch, designed by Mr Herring. The total 
(Continued on page 2to.) 
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IVILOIIft TXB OUT* 

mom ui vox ni 
oxtaxiu vitu m- 

ILY. 

Work 00 the OaUdUll 
wrnUr (apply, which will 
provide New York with 
Are hundred million gel- 
lone of water dally, le 
making eteady progreea, 
ai will he evident from 
the lUnetratlona of thli 
work which are herewith 
preeented Briefly itated, 
the echeme conalau of the 
coni traction of a large 
reeervolr In the Beopoa 
waterahed In the CaUkllle, 
with a itorage capacity of 
1ST billion gallona and an 
aqueduct 91% mllee In 
length for oonveylng the 
water to the New York city 
line The Aahokan reeer¬ 
volr, aa It la called, will 
(apply the city with 150 
million gallona dally In 
addition to the 375 mill¬ 
ion gallona now available 
In the reservoir! of the 
Croton watershed As the 
future needs of the city 
demand It, reservoirs will 



Prese nt condition 0 1 OtWe Bridge dam as viewed from north hank. 


b« built la the Rondout 
and Hdinharlu watersheds 
adjolnlug the Esopus Val 
le> and from these three 
dams It will be poasl 
ble to draw sufflrli nl wa 
Ur for the full lapailly of 
GUO million gallons dally 
of the liew uqucduil Tin 
latter passes through the 



tbo Aahokan reservoir, a 
portion of the water 
stored therein will bs 
available for delivery 
through the new aqueduit 
to the new ( rnton dam 
The work Is to be com 
pleleil by February, IHI'i 
The Olive Brldgo darn 
which will create the 
Aahokan reservoir, Is g 
huge structure with a 
maximum height from the 
lowest foundation of 240 
feet and a width along 
the crest of 4 830 feet 
The renlral imrlton Imme¬ 
diately above the river Is 
built ur 1 yi Inpeau mason¬ 
ry and exteuda for l Ooo 



Placing steel reinforcement for the concrete aqueduct. 
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ftn I In a lihli Tin nut of llic ilnm ioiihIxIh of u 
ri'iilrul imnionry roie wull anil «.nreftill> liilil and rolled 
earth In addition to the main ilam there an- two 
Herbs of imtmnkminlg kno«n a« the Itcnvir Kill and 
Huiliy dikes tlm former extending for It lit feet 
and the latter for 2 2IH) feet In addition to thane 
MiirkH linn Ih a waste will I loo Tut In li OKtli and 
a dividing dlki and ivilr J Jot) fm lemg Tak> n allo- 
K* tin r the masonry mid inrlhvinrkK nmowary to 
oIohi iln mill y ill pipestems and rtilHo the water to 
tin ih alri d In la;lit miasiin five Hud om Imlf nillea In 
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had been reaehed. a largo (ulvert, 3E feet wide by 4(1 
ft el high, of sufficient also to take rare of any possible 
lloodB coming down toe valley, waa formed tn the 
wall of the dam As soon aa the vertical walla had 
been carried up a sufficient height to accommodate 
the river, the latter waa diverted through the culvert 
and the 8-fool pipes were removed Some Interoatlng 
work waa done In building the roof of the tunnel, a 
aerie* of framed iteel brackets or cantilever* being 
placed on each aide of the opening, from which the 
wooden forma for the arch of the tunnel wore sue- 
liended Tlie_u as the maannry was laid, a series of 


above moan sc* level. Its tbtcKnaag fo#t 

at th* mat, lu maximum thick gem at"Ule base about 
300 feat, and the maaosty work will ooctalh Sli/M 
cubic yard* of material. The maximum wUUv»of tfto 
earth-and-oom-wall wings of the dam wlU be about 
*00 feet, thstr top width, about 34 feet, and the total 
quantity of embankikent will be aboat 3,000,000 cubic 
yards Tbe elevation of the dlacharge will be 6M 
feet above tide level. 

The Beaver Kill dlkee, which have a total length of 
about 2.8 ratios, will have a maximum height of about 
110 feet above the original surface, and they will con* 



Crnwaoetlon of tho Hudson River near Cornwall, showing bow the Cataklll water supply will be carried under tbe river In a pressure tunnel In the 
solid rock 1,200 feet below tide level 


Tho accompanying photographs, for which we arc 
Indebted to the Mat Arthur Brothers Company, who 
have contracted to build the main dams of the Aaho- 
kan reservoir for over twelve and a hair million dol 
lars serve to llliwtralu the character of the work 
Tbe earlloat of tho operations consisted In providing 
a bypass In the form of two 8 foot steel pipe* for carry 
Ing the flow of tho Esopua Creek past the dam during 
the work of exeavatlon, and the construction of the 
masonry up to the level of the river When this level 


heavy steel I beams were placed transversely to tho 
axis of ihe tunnel from which the forms with their 
super Ini umhent load of maaoury were suspended by 
vertical tic-rods To facilitate the flow of the water, 
the wooden forms will be left In place until tbe dam 
Is compluted Then tbe flow will be diverted, and 
the tunnel will be filled In with masonry When this 
la completed, the filling of the reservoir will take 
place 

The top of the Olive Bridge dam will be 810 feet 


tain about 5 000,000 cubic yards l.lke the earthen 
portion* of the Olive Bridge dam, they will be built 
with a concrete core wall The reservoir will be di¬ 
vided by a dike Into two basins This dike will have 
a length of l 100 feet, and tho dividing weir will have 
the same length 

It will be readily seen from these figures that the 
Ashokan works are on an Immense scale They In 
volve over J,(HK),000 cubic yards of earth and 425,000 
{Continued on Doge Jilt ) 
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A vary important cam «u recant ljr decided by the 
phma Coart of the Gendin Umpire, Pint Civil Ban- 
1 , In whirl) the right* of American patentee* in Oar 
my are defined The (acta in the caee are briefly 


The National Caah Register Company of Berlin, a 
limited liability company Incorporated under the Ger¬ 
man law, la the owner of three German patent*. In 
Germany the patentee most work an Invention within 
three yeare from the date of publication That term 
had expired for all four patent! Proceedings were In 
atitutod by Bchubort ft Balter Machine Work* in the 
Imperial Patent Office to revoke these patent* on the 
ground that they had not been worked to an adequate 
extent In Germany, and that In all their essential parts 
the caah registers protected by the patents were manu¬ 
factured by the National Caah Register Company of 
Dayton, Ohio, and were Imported from the United 
State* Into Germany In Its defense the National 
Caah Register Company of Berlin stated that one Ger¬ 
man patent had 4eett worked In Berlin, and that this 
patent waa In substantial agreement with the Ameri¬ 
can patent covering the identical points of Invention, 
that the other three palenta were not worked in the 
German Umpire, but that their revocation would not 
serve any public Interest The Imperial Patent Office 
revoked all four patents, arguing that the one patent 
which was worked In Germany was not Identical with 
the American patent cited by the defendant 
The National Cash Register Company appealed from 
the decision of the German Patent Office on the ground 
that the German Patent Office erred In holding that 
the German patent alleged to be Identical with the 
American patent was not worked In Germany, and 
■till setting up the old defense that the revocation of 
the remaining three patent* would not further publlr 
lntereat Pending the appeal Lho National Cash Reg¬ 
ister Company of Berlin rhanged Its firm name so 
that It ruad National Kaglalrlerkaasen-Gaaellschaft mlt 
beychraenkter Haftung All four patents were assigned 
by this now company to the National Cash Register 
Company of -Dayton, Ohio, so that the patents no 
lodger belonged to a German but to an Amurlcan firm 
Pending the appeal, one 1 latent became void for fail¬ 
ure' to pay the annual tax, and another patent was 
abandoned There remained for consideration the 
validity of the German patent which was worked and 
which was alleged to be identli-al with the American 
latent, and another German patent which was uot 
worked The National Cash Register Company of Day 
Ion, Ohio, on petition was permitted to Interplead as 
a party to the suit In place of the German company 
because it was the assignor of the patent rights 
The first question which came up before the court 
waa whether the American company could be permit¬ 
ted to act as the defendant on appeal In view of the 
fact that the Gorman company had been the defendant 
when the action was brought before the Gorman Pat 
ent Office The point depended upon an Interpreta 
tion of flection 2flr, of the German Civil Code The 
Supreme Court decided that it waa not a violation of 
that section of tho Civil Code to substitute the Amerl 
can company for the German company as defendant 
Tho forfeiture of the patents Involved a consideration 
of the treaty of February 23rd 1909 between the Ocr 
man Empire and the United State* of America relat 
Inf to the mutual protection of Industrial property 
That treaty became a German law on August 1st, 1909, 
and affected the patenta which had been assigned tn 
the American company The treaty provided In sub¬ 
stance that the Amerlcap patent* of Germans and the 
German patents of Americans wsre to be restricted In 
thflf respective countries only so far as they were re- 
■looted by the opposite contracting party's laws The 
German patent law compels the working of patents In 
tbf German Empire an pain of forfeiture within three 
yaars. On the other hand, there Is no law In the 
United fltatea to compel the working of pa testa The 
coyrt therefore Holds that the treaty exempts Ameri 
caa dtlsens from'th* obligation of working their Ger- 
nute- patents in. Germany because German ottiaan* are 
not ootnpeUed to work their American patents In the 
Uitfted States Hence, because the patents for which 
forfeiture was demanded were the property of an 
AqUrioan company, the decision of the Oerman Patent 
Oflfce was reversed- 



(agios The article Is elaborately Illustrated. Ex 
tract* from affidavits submitted in the case or Wright 
vs Paulhan, as well as Judge Hand's decision, are 
given In this decision the Farman, BMriot, and 
Wright machines are considered from the patent law 
yer's standpoint The Berlin correspondent of thu 
BrirsTiru. Amzsicak writes a fascinating article on 
the number of particles projected by cathodes It 
aeems almost incredible that Invisible partic-lpa smaller 
even than atoms can be counted, and yet In this artl 
tie the method of so doing Is described Prof K 
Svehla points out the disinfecting qualities of a sad 
Iron The powerful passenger and freight locomotives 
of the Mallet type recently built for the Atchison To¬ 
peka and Santa Fe Railway are described W P 
Dreapers article on the artificial silk Industry U con 
tlnuud P H Cowell writes on Halley s comet as 
seen from the earth He gives a table of ecliptic co¬ 
ordinate In two decimal places at Intervals of tour 
days through an arc extending from one end to the 
other of the latut rectum of Its orbit, aa well m. a 
diagram giving the poaltlon of the earth for six days 
In May, also the poaltlon of the comet on twenty 
seven days measured from perihelion passage lit days 
Borne novel toys arc described and Illustrated 


A German south polar expedition has boon virtually 
arranged by Lieut Fllchner of the General Hiaff, un 
der the auspices of tho Geographical Society Lieut 
Fllchner announced at a meeting of the society that 
the expedition would start In October of this year If 
tbe nocesaary funds wore forthcoming 
The plan la to send a vessel with provisions over the 
route followed by Lleul Shackleton and form a depot 
at about the half way point to Bhackleton's winter 
headquarters The regular expedition would start 
later from Weddell Land on the opposite side of tbe 
pole and make a dash a< roes with the dcpoL as ob]ei 
live 

Dr Peni k, chairman of tho Geographical Society an 
uounred that an anonymous donor had given 976,000 
toward defraying the cost of the expedition, and Lieut, 
Fllchner had promises of a further file QUO It waa 
hoped, he said, that they would be able to send out two 
vessels In order to save time 
Lieut Fllchner Is an explorer of experience lie was 
one of the Aral tu reach Lhassa, Tibet, and In I90J and 
190G he explored Turkestan and Persia 


The Life of 

An Interesting and Informative popular lecture upon 
the wonders uf radium was recently delivered before 
the members of the Authors’ Club tn London by Hlr 
William Ramsay, KCB In describing the wonders 
of this element the eminent chemist confined himself 
mainly to a description of his own Investigations and 
experiments In dealing with the Alpha panicles he 
explained that these wore really gas. and quite two- 
thirds of tbe energy of radium was transferred to tbe 
gaa which It emitted, which comes off at a regular 
rate, and this he iratnted out raised tho question as to 
how long radium would last Its replied for over, aa 
the amount of gas was always pro)H>rllonate to tbo 
amount of radium present He likened this emission 
of gas to taking a slice of bread and cutting It In two 
which operation say occupied a minute, and then c ut 
ting one-half In two again, and so on continually c ul 
ting In two each successive half obtained ITow long 
would It take him to cut the broad entirely upT lie 
could nevor do IL He would always be halving to 
Infinity and the task would take him an eternity to 
perform. It was exactly the same with rpdlum The 
amount of gas waa always proportionate to the mass 
of radium sxlstlng and was always being produced 
There was however, he remarked, one point easily 
defined When would radium be half gone? They 
had Just measured It In his (Sir William's) labora¬ 
tory and had found that It would lake 1,760 years 
so that anyone who Invested In radium would retain 
at least one-half of the capital at the end of 1,760 
years The Austrian government some time ago In 
trusted him with about half a gramme or one fifty 
fifth part of an ounce of radium for his private use 
It* value was about 945,000 Less than a year ago 
Dr Gray and himself pefortned the experiment of 
Isolating tbe Alpha emanation of radium, and they 
Inclosed It In a fine glass tube, much finer than the 
finest thermometer tube thst was ever made They 
compressed It and llquefh-d It In the latter stage it 
shone with a purplish light, although it vu quite 
transparent like water When reduced to a tempera 
tur* of —80 deg Cent It solidified and then It shone 
with an extremely brilliant light like a miniature 
-electric arc light The quantity they used was ex 
tramely small, being loss than the point of the finest 
Media, yet they ascertained Its boiling point, Its melt 
lfig paint, and Its specific gravity 

Radium waa the moat concentrated form of energy 
knowa It Is n substance which goes on changing 
into other things to which various names have been 


*39 


given These substauces were named radium A, ra¬ 
dium B. radium C and so un up to radium F Some 
had a very brief existence lasting only iblrty or forty 
mlnutRS, and he had never seen them lit had seen 
radium D which would be gone In about forty years. 
This waa a substance rather dull looking like lead 
Hnd that waa nearly all hi could say Hlmm ll There 
wore other substanroB probnbly like imlnutum wlili h 
Madame Carlo discovered During thisi 1 manat Ions 
radium gave a great deal of energy gi nurnlly maul 
festod as light but as a matt- r of fai r radium kept 
Itself hot, there was a great dial of heat gem ratod 
It could be laliulated, and It mob found that It gave 
off about 3,500,000 time* as much heat aa would be 
given off by the oxyhydrngen blowpipe, which gave 
a temperalun of over 2 000 dog Cent- 

Whal did this 1 nergy do* It sent out tho Alpha 
rays at a velocity uf about 4<i fluO miles per second, 
and these iiarlliles naturally <arrh.il a great dial of 
energy Th< Beta raya, although ouh nlioiil oik thou 
sandth part of the slxi also iarrhd tiimendmiH en¬ 
ergy oWlug to their enormous velocity, which exceeded 
that of the Alpha rayB They could decompose water 
and metallic substances, and In these decompositions 
they found elements produced which they did not 
Imagine to exist In the substances so treated For In 
stance In decomposing ordinary copper sulphate they 
wore surprised to discover lithium In what remained, 
and no traces of thu copper salt He had repeated this 
experiment live times, and the experiments were still 
going on 
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Tbo practical utilization of llio aeroplane is the 0b- 
Jett toward which tbo effort* uf all oonatruilora and 
experimenters are dlreited In furtherance of the 
same object, thi French National Aortal League offers 
two prices for small and easily managed aeroplanes 
One prise, offered by 51 Kind Arnoux through the 
agency or tbe League, will be awarded to tbe first avl 
ator who shall succeed In starting from a selected 
road, bordered with trees aud lu landing on tbe same 
road after making a loutlnuons flight of one kUome- 
tor (% mile) or more The other prize, of 1,000 francs 
(about 92001 will be awarded lo tbe owner of tbe 
smallest aeroplane which shall make a continuous rlr 
cult of one kilometer The size of tbo aeroplane will 
be estimated by multiplying together the three maxi 
mum dlmeuslona of the mat hine Tin conqietUlon 
will rloue July 16th 1910 A com pic I - copy of tbe 
rule* governing the lompetltlon isn be obtained by 
addressing 1st Llgue National!- Adrienne 27 Run de 
Rome, Paris 


Tbe numbor of bacteria lontalnrd In tullk Imreaacs 
very rapidly from the moment of milking for a certain 
time, and then slowly di creases Home bucterlologlsts 
have attributed this pin nonunion to a bactericidal 
power possessed by the milk due to some unidentified 
Ingredient Experiments have been inadi to Isolate 
this hypothetical substame which appears to remain 
active up to a tcmpcrmuie of 140 dug F The milk 
waa filtered through a porcelain cylinder, and the filtrate 
obtained showed greater germicidal power than ortll 
nary milk, but no conclusive results were obtained 
The real explanation of the germicidal power of milk 
Is much simpler The aridity of milk continually In 
creases with age and thus milk continually become* a 
leas favorable medium for the growth of hncti rla The 
bacteria also have to contend with tin 1st tic ferments 
whhh develop very rapidly In sour milk and are gen 
erally victorious lu tbe stru»gh for ixlhume it is 
for ihla reason that thu lactit feruu 11U ui. employed 
In therapeutics 
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the Brazilian BATTLIIHrr “iotas gniB" of Klsalik, Newcastle-onTyne, to the Brasilian aov tleahlp daatga, snd ta at present the Decs* ppper fully 

In i Ik mrly part of this rear the Unit or the dread ornmunt thua definitely disposing of the (apparition nrteed warship shoot, Through tha ooortesy of Ad- 

nought battleships the Minas Uemiw' about wblili that the vessel was designed for some other power ratrel Mauri ty, tbs president of the Brasilia* naval 

much »i>ei ulatlon has been rife, was handed over by Tills vessel has boon the source of considerable die- conamissdon in England, appointed hr tha government 

the builders, Sir \V Q Armstrong, Whitworth A Co cuss ton, since it represents the last word in heavy bat- of the South Americas stats to mpervlaa const ruetioo. 



Length, MS rwt. Breadth, M test normal displacement, tlgVit, ROMtom. Horse-power, V SIS. Sp ang, tl 4 knots. Armor l Bdt. t-tnoli. sstenrtta* for fnU hgght of bnU , tartth, Uneb | two 
imjlecuvedsrln, 114 Inrh suit Slnrh A nsimrnlI IVSip U-ralltwr IS-inrli treotj two * 7 inch Poor torpedo tnbss, 

TBX BEAXIUAB DBEADVOVOET “ HUAI HUM' 



BwNr the m trials of the “ alius Gerasa’* ten lk-inrh gens were trained ea the trlsl i hi sad dtoharved riBlUaoeowslv. Tha iibMiiI energy ef the 
>rqH«l|«s amounted to 500,000 loot-tens, ar Mildest to lift the ghfp hedfly W feet lata the Sir, 


tax euiiuT wo Altai im raw not a lATTUttn. 
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(an bouses of the upper level pair ot guns. (A the TO fiUI DTA1 HUM* K ATOHATOTUR 
main deck there are •even 4 7-lncb guns mouated with' The accompanying Illustration reprosoats the DJ. 
In the citadel o( 9-lnch armor on either side, and the Toontah suspension bridge, the first metal bridge to 


tbla, the latent dreadnought. In the citadel o( 9-lnch armor on either side, and the roontah suspension bridge, th 

The gsasral appearance of the Teasel ms; be gatb- arrangement Is such that the guns can be trained be erected In Afghanistan, whli 

•red from the accompanying Illustration The over- through an arc of SO degrees on either side of the cen The structure spans the Kabi 

all length le MS feet, molded breadth S3 feet, molded ter Une transverse to the keel, so that they caa be of the famous Dtroontab Oo; 


depth 41 SB (Bet, displacement 19,000 tone, speed 21 trained astern and ahead Altogether there ai 


knots. The propelling machinery, built by Vickers 


Bona A Maxim, who have the second t 


o 4 7-lnrh guns Included In the secondary armament communication 1 


be erected In Afghanistan, which was opened last year 
The structure spans the Kabul River at the mouth 
of the famous Dtroontab Oorg< about seven miles 
from Jallabad Prior to the erection of the bridge 


sel of the The result Is that iu action the ves< 


1 maintained between India and 


sertaa completing at Barrow, Is of the reciprocating side from 1 


1 12-lnch guns firing 860-pound shells, ferryboat, or raft, composed of a 


four-cylinder triple-expansion type, driving twin three- eleven 4 7-lncb guna firing 46-pound shells, and six 


bladed propellers. The cylinders have a diameter c 


guns firing 3 pounder projectiles. As all 1 


39 inches for the high-pressure, 68 Inches for the Inter- latest quick firing type, a comprehensive Idea of t 


mediate, and 78 Inches for the low-pressure, with a 
common stroke of 48 Inches, and on the forced draft 
trial at 280 pounds pressure developed 37,212 Indi¬ 
cated hone-power, giving a speed of 214 knots. 


formidable character of the attack of this vessel may was at Its nor 
be obtained bank to the 1 

The gun-operating mechanism Is electrically and the waterway 
hydraulically driven, electricity being used for train- velocity of the 


on a framework ot rough tlmbcra, and lanhed to¬ 
gether by means of CTUde nalIre-made rope A cable 
was stretched across the river, and when the latter 
was at Its normal stage the raft was pulled front one 
bank to the other by this means When, however, 
the waterway was In flood, and the turbulence and 
velocity of the rurrent prevented recourse to the rope, 
the raft had to be rowed acmes the river, an operation 
which required considerable dexterity with the primi¬ 
tive oars used The journey waa somewhat danger¬ 
ous under the clrcumatam ea and the opposite bank 
was only gained aomo considerable distance down¬ 
stream Owing to the rude iharartrr of lhn ferry- 


The outstanding feature of the vessel, however, 1* lng the turrets In addition there Is emergency gear the raft had to be rowed acmes tho river, an operation 

the armament. The main armor on the broadside for every operation Immediately the gun Is fired an which required considerable dexterity with the priml- 

amidships la 9 Inches for a depth of 22 3 foot, 6 feet air blast cleans It and tho rammer U fitted with a tlve oara need The journey was somewhat danger- 

of which extends below the normal load waterline. water spray, so that lb the event ot auy sparks rs- ous under the eircumstames and the opposite bank 

The forward and aft harbettea are protected by a trans- malnlng when the breech Is opened they may be at was only gained aomo considerable distance down- 

verse 9-lrn.b armor bulkhead, while forward and aft once extinguished The accommodation for the per stream Owing to the rude ihararter of lhn ferry- 

the hull la protected by 6-Inch belt armoring tattering aonnel Is moat adequate and commodious, especially In boat a capalxe was by no means infrequent, and In¬ 
to 4 Inches at the extreme ends There are two pro- regard to the officers' accommodation, and In view of deed several Uvea were lost from this cause every 

tertlve decks, the upper being 1.25 inches thick, and the hot climate In which the vessel la to be In service, year 

the water-line deck 2 Inches thick Nlno-lnch armor special attention haa boon devoted to ventilation. Tho Whan It waa decided to erect a bridge, the site 
la also need for the upper strake amidships, and tho 4 7 navigating bridge has outer wings, which are also re- < boeen for the structure waa Just off the old Kabul road 

of the socondary armament are mounted with- moved when the ship la cleared for action As the photograph shows, the gorge Is extremely wild 

del thus formed In regard to offensive arm The gunnery trials created unusual lntorest, and at this point, the rocky cliffs dropping straight down 


tertlve decks, the upper being 1.25 inches thick, and the hot climate In which the vessel la 

the water-line deck 2 Inches thick Nlno-lnch armor special attention haa boon devoted to 

la also need for the npper atrake amidships, and tho 4 7 navigating bridge has outer wings, w 
of the socondary armament are mounted with- movod when the ship la cleared for 1 

del thus formed In regard to offensive arm The gunnery trials created nnusu 
e main 

mprlaes- 

twelve 1W n c h 
45-callber guns 
Four are carried 
In pairs In two 
turrets In the 
(renter line of tho 
ship, both for¬ 
ward and aft, the 
remaining two 
pairs being 
mounted on either 
aide amidships. 

In order to permit 
these to be train¬ 
ed throughout a 
full arc of 180 de¬ 
grees, the super 
structure la rut 
away fore and 
art. It will be 
readily aeon that 
the upper deck of 
the vesael la left 
clear of aU ob¬ 
struction, a factor 
which 1a one of 
t h e outstanding 
features of the de¬ 
sign It will be 
seen also that the 
pairs of guna for- I 
ward, as well as 
those aft, are 
stepped, the up¬ 
permost pair be¬ 
ing some 12 feet 

?h££ Mow m u Tl,ta gr * a,,Bl recently completed, taken the place of a primitive rape ferry, 

to enable the up- TH* TOUT VITAL HIDO* TO IX 11W1TXD I* AWHAHSTA*. 

per to firs over 

the lower pair It will be seen from this arrange- the representatives of several pow< 
ment that a terrific gun fire can be concentrated on thereat The trials served to dlssl 


Whan It waa decided to erect a bridge, the site 
• boeen for the structure waa Just off the old Kabul road 
As the photograph shows, the gorge Is extremely wild 
at this point, the rocky cliffs dropping straight down 
Into t h a water. 



either aide, for the forward and aft t 


red to dissipate conclusively 


0 pairs ot guns many apprehensions that had formerly been 


aide of the center line of the ship, thus giving a flro 


either talned For Instance, there was 


from either broadside, Including the pair of guns amid- gun crew In the lower 


what effect would be produced upon the 


they have a corresponding advantage In action As from the lower gun houi 

these guna fire a projectile weighing 850 pounds, tbla fired. It was found, hoi 

means that an aggregate discharge of 8,600 pounds lower house offered a cor 

can be concentrated from either broadside In the so blast, and that the crew c 


from the lower gun house when the upper pair was 
fired. It was found, however, that the root ot the 
lower house offered a complete protection against the 
blast, and that the crew could safely stay In the lower 


companylng photograph takep' during tho gun trials house without experiencing the slightest 111 efforts of Amir of Afghanlsti 

a full broadside fire Is shown, and this la Interesting the tromendona blast somo five feet above their beads a huge crowd of 


day by the Cal¬ 
cutta engineering 
firm of Messrs. 


width between 
parapets of 10 
feet It fa de¬ 
signed for pedes¬ 
trian and light 
vehicular traffic. 
The inaccessible 
character of the 
site combined 
with tho fact that 


solid rock, as did 
the roadway ap¬ 
proaches on eith¬ 
er side On the 
Jallabad aide 


■ a primitive rape ferry- *°«* 1 r 

* with the setting 

JHATOTA*. of the foundation 

bolts were com 

present pleted In seven and a half weeks Work then had to be 
luslvely suspended for seven months, as the servli.es of tho 
1 enter Afghan labor waa required In Kabul Upon resuming 
dtscus- operations, work was continued without further lnter- 
mu tho mission and the bridge was erected In the actual 

aft 12- working lime of five months Considering the nature 

re were of the work, and that the native laborers were quite 

hdrawn unscquslntod with the tools used sin h a performance 
ilr waa was highly creditable A further mouth however was 

of the occupied In blasting out a roadway and approach to 

nst the the bridge In the cliff face on the Lagna side of the 

b lower river The bridge was opened by His Wsjeaty tho 


aa It is the lint occasion on which ten 12-lnch guns It was also considered that the principle of setting the hillsides to wltnes 

have been fired from a broadside. Similarly owing to tore and aft guns one above the other and at a die- - 

the amldihlp guns on either broadside being capable tance of 36 feet center to uonter waa objectionable, on Until a few yea 
of mining through an arc of 180 deg re es, It la poa- the plea that the aiming of the upper guna would be valued uniformly 1 

sibto to firs right 12-lnch guna ahead or astern. Interfered with by the flash from, the guns Just below, cording if they lit 

Tbs secondary armament comprises 4 7-Inch guns but here again practical trials dispersed any such 

and 9 poundere of the quick-firing type. The central Jectlons Theee results, by the way, corroborate 1 

superstructure of the vassal baa been so designed as tain results obtained some yoars ago by our own Ni 
to carry foar 4.7-lncb weapons arranged In pain one Department at Indian Head, when tbla system 

above the ether on eltbar side ot the bridge at the mounting, first proposed and adopted in our "Ml< 


Until a few yi 
valued uniformly 
cording if they I 
a railroad Him 


w ago, all public coal lands were 
t a rale of $20 or $10 an acre, ac- 
leaa or more than 16 miles from 
July 1906, the government has 


etlons Theee results, by the way, corroborate eer been appralalng Its coal land according to the value 

super stru cture of the vessel has been so designed as tain results obtained some yoars ago by our own Navy of Its contained coal The present value fixed for the 

to carry foar 4.7-lncb weapons arranged In parts one Department at Indian Heed, when this system of government coal land, baaed on tbs new regulation, Is 

above the wtber 00 eltbar side ot tbe bridge at the mounting, first proposed and adopted In our "Mlchl- 1149,772,441, the value fixed for these seme coal lends 

forward and, with a similar disposition aft These gan" and "Booth Carolina,” was tested, before tbe new classification waa adopted was $48 

gnas fire forward and aft ,parallel with the oenter line • ■ c > •» ■ - 240,971 According to these figures, It Is evident there¬ 

of tho ship, but have a considerable ahgls of fire abaft Cement for Aqnsria - Equal parts flowers of sulphur, fore, that If these lands had been sold at the prices 
tjM beam. Also six sounders ars similarly mounted pulverised sal ammoniac and Iron filings, mixed with prevailing before July, 1906, tbey would have brought 
forward and aft In the sans superstructure, white two good linseed oil varnish and adding enough white lead the government about $100,000,000 less than their value 

•U ter t-pouodeye are espied 00 tbs top of snob ot tbs to make a solid, easily workable mass. at the prices now fixed 
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The casual observer knows the birds ns lie knows 
tin 1 tree the atom or the sea shill—nn I in Mental 
objut of passing Interost, one of tho Irivlul ileiulls 
In his every-day life The novlco bird Hiiideni knows 
the birds, few or many species, bv ihc (Inline they 
wear so to H|ienk If aomewhal adept, lie mny even 
recognize birds by flight and Hung t-ven (be more 
profound ornlihiiluglHt iliisalflis blids by ixternal 
chnrniler—largely bill feet, length of wing nnd tall, 
nuiiilier of fiallnrs In inch, • If Hr Ih of necessity 
n spei lallRt pujlng pnrllinlar utli ntlun to dnaelfba 
tlon pterography nt Ihe Hludy or plumage ornlth 
ologbal osteology or Home om of the sub-divisions 
of iIn giiiLral stmlj of birds lew Indlvldiiala among 
no of tin iIoshik of students mentioned suflli lently 
approi lain Uni bird as a mechanism designed to play 
a certain pail evi ry member like every dolall of 
some complicated and perfect machine contributing 
toward perfecting the whole for Un require meats 

Considering the bird from Ibis Bland point and 
analyzing tho pnrts with 


ent from the corresponding bones In mammals In 
the hsnd, however, the first and fifth fingers have dis¬ 
appeared the Index and third digits are small and 
wanely functional, while the middle finger Is greatly 
developed and famishes the real bony support for 
the tip of the wing 

Wings for the great majority of birds are solely 
organs of flight. In a few aperies suih as the ostrich 
they are rudimentary and functionless serving at 
heat only lo preserve symmetry In such species as 
penguins, however, while useless for flight, they are 
valuable as flippers or paddles, awilstlng progress 
through the water In a very few caaes they are 
used to assist Ihe bird In t limbing usually largely 
while Immature, ss In the hoatxln or South Amorlca 

Next to the bills and wings tbs feet of birds are 
lierhaps of the greatest functional importance feet 
and legs vary greatly, aciurdlng to the usage for 
whlth they are designed In the ostrleb, which most 
nearly resemblB* In ItH mode of life some wild home, 
thu development of feet and legs la strikingly like 
that of Ihe feet and legs of suili animals Birds like 


the bird! than the skeletal structure. The mere im¬ 
portant muscles are peculiarly designed to render the 
greatest efficiency Th* powerful muscles that operate 
the wings hare their anchorage on the keel of the 
breastbone, and the latter is particularly deeply de- 
vsloped In birds of moat powerful flight. This Is true 
alike of the man-of war bird, with Us immense wing 
area to maintain spread for hours in sailing, and of 
the humming bird with Its relatively small wings, 
driven at lightning speed to keep the bird poised be¬ 
fore a flower 

In all of the passerine or perching birds, the muscle 
and tendon arrangement of feet and legs Is such that 
the weight of tho body resting on and contracting the 
legs draws the muscle over the main Joint, and draws 
up on the ends of the toes, looking their grip on the 
l>enh The seme principle driven the talons of the 
hawks and owla Into their prey 

Tongues In birds are also highly functional In 
woodpeckers they ere practically barbed spears, and 
the extreme protrusion that they are subject to la 
provided for by roots that extend around the back 
of tho head and close up 




loons, and most of the rtkmi iu itviiss<, la in 

sea birds, the brain cav¬ 
ity Is relatively small, 
but proportionately larger 

In till hlgli! r types, suili aa the thrushis Including 
tho robin 

rhe vcrtibral portion of the skeleton plainly Indi¬ 
cates the bird'll desei nt from aneoetral hIih k common 
with that of reptiles Modern blrda being no longer 
provided with reptlle-llko tails, as was tho esse with 
the earliest types (the arcbcapteryx had twenty caudal 
vertebra) the bony structure of a long lizard like tall, 
each vertebra supporting a long feather on either 
side) the number of caudal vertebra- has become re¬ 
duced to usually nine and these are short and with 
little apparent function, other than to support the 
feathers of ihc tall, fan like, about the outer bone 
The bony structure of the wings la an adaptation of 
tbe bones of fore limbs to the requirements of flight 
In evolutionary history this adaptation was priori 
pally accomplished In tho lizard like progenitors of 
birds and the modifications slnro then ore not remark- 
ible The nnlu arm bom the humerus nnd the seo- 
■ uidnry ones the ulna and radius are not verv differ 
• lllnl Itille - by D. H IlnsdWi, Aiowtrui U.mi™ ami - .nUim, 
July tUM,rel, Ul, BO.J.PP «■*? 


its (ferosk-), H egret's Mil is snd la lull uf Urwigu, n-lstod to ullnekt, 

18. foot of • bsmysnl fowl {la foot and leg at rhos. South American ostrich 

TH* BUU) Al A lUCHAmn 

tbe kingfisher and humming bird whose feet are used 
solely for pcrthlng have absurdly underdeveloped, 
small, and wt ak looking reet and legs In the birds of 
prey Ibe feet are practically grappling hooks, de¬ 
signed to secure tbe flrmeet hold of the victims, the 
legs are heavy and strung Birds like the herons the 
storks, and < ranes, who spend much time wading, 
have very long legs and long, slender toes, which, 
spreading over a wider surface, give a support ana¬ 
logous to that afforded by anowahoes This feature 
Is more strikingly Illustrated In birds like tbe rails, 
that travel about on the yielding aquatic growth, and 
finds Its highest development In the Jacanaa, tropical 
and sub-tropl-al jlrds of tbe rail family Wood¬ 
peckers creepers, and nuthatches, birds that cling a 
great deal to perpendicular surfaces, have very sharp 
claws and feet adapted to inch requirements. Birds 
that swim a great deal have the faat webbed with a 
membrane extending between the toea, making very 
efficient iwdilles 

Tlie fleiili of birds Is no leas efficiently designed and 
disposed toward tbe fulfilling of the requirement! of 


bona or ■ btnPxwing. for the sir pressure »3 act 

upon 

Aa a complete mechan¬ 
ism, so perfectly do all Its 
parts contribute to an absolutely smooth-working 
mhols„ in tbe bird, that tbe very wonder of this 
Intricate machine passes unnoticed as a common-plaoe 
Incident 

Metal filament lamps generally are snppoaed to be 
of a pretty frail nature, so that the sllghtuht touch 
breaks them This Idea Is counteracted by an account 
given In the Hlectrtcal World of n collision between 
a Pennsylvania eaatbound passenger train and an 
empty engine Just ontslda Jersey City on the morning 
of November 8th This accident reeulted In compara¬ 
tively few injuries to tbe passengers, due to the fact 
that the strong frames of the passenger cars resisted 
crushing The damage to engines and cars, however 
wns considerable. One of the steel pasaenger conchas 
Jumped the trade And turned over on Its side, denting 
In the steel plates about 19 Inches. Included in the 
lighting equipment of this oar were nine tungsten 
lamps, and It Is interesting to note that, after-the 
wreck tbetc lamps wee* found to be iu peridot con¬ 
dition. 
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The making of crystals of various kinds outside a 
chemical works or chemlial laboratory Is not often 
practised, because it la commonly considered that the 
subject Is a very difficult one or that it reunites a 
complete knowledge of chemistry Such however, la 
a mistaken Idea from either standpoint Crystals of 
extraordinary beauty both In geometrical form and 
brilliancy of color can he produced by any pureon de¬ 
termined to make the undertaking aucceasful 

The accompanying illustration shown a group of py¬ 
ramidal crystalline structures that have been formed 
lu the national colors 

The rod Is made of hit hromatu of potash, the white 
of common alum, and the blue of sulphate of topper 

Many Balls tan be deployed that are very cheap, and 
after the crystals have been formed the solution left 
over can often bo used The gcoiiief rlt al forma of the 
trystala tan be observed during their formation, and 
It 1 b Interesting to wntih how they grow ns the liquid 
deimslta the excess of salt When finished, they tan 
be dried and presirvcd under a glues covering like 
wax flowers so ns to preserve tlium for ornament and 
for oducat tonal purposes 

To produce results as Illustrated make a pyramid 
out of <lireo pittos of wool (tv, inches long, and a 
quarter of an Inch square Wind each stick with tot 
ton twlui from end to < nd lllnd Must three strips 
well at the apex of the pyramid and then for the base 
make a little triangle of the same slued strips each 
pint e being two and a half Ini lies long Cement these 
firmly at the corners with sealing wax, then cover 
every part neatly with a winding of cotton twine 
Now distend the free ends of the three longer pieces, 
and fasten them to the base with Benltng wax after 
which carefully tour all the waxed parts with 
twine For a flm pyramidal block of white iranapur 
put crystals prepare n small quantity of concentrated 
alum solution made by adding powdered alum to a 
pint or bolting water until no more will dissolve Dip 
the ciiuou twine covered tripod or pyramid Into this 
solution, let It soak Tor a minute, then stand It In a 
plate to cool When cold II will be coated all over 
with Very One trvsials of alum This Is the starling 
point to build up the Dual crysfalllxatlon Examine 
I he mlmite crystals with a magnifying glaaa, when It 
uIII he seen (bat the face of each crystal Is triangular 
In form the romenc being t ul off No matter how 
email or how large I lie iryHtal may be, It alwaye as¬ 
sumes the same geometric al form, (or every salt t rys- 
talllxes In n form aeeordlng to Its nature 

Procure a two-gallon stoneware 1 rot It and a one- 
gallon glass battery Jar The halterr Jar should be 
eight Inche-t high and six Inches lu diameter Pour 


straining tho solution or alum by 
tying a three-fold piece of cheese¬ 
cloth over.dhe top of the Jar Now 
place In the battery Jar a circular 
like lid about % Inch deep, such 
as the lid of a paste Jar Bet 
upon this lid a piece of glass four 
and a half Inches square aud upon 
the glass the slightly crystallised 
pyramid completely Immersed In 
the solution and weighted down 
with a large alum crystal or a 
heavy glam stopper A small ***■ I—leoktag 

crystal of alum may also ha 
placed upon the top of the pyramid 
All must now be left - to coal gradually * Under no 
condition must the m ot el he disturbed, because tbia 
would cause the alum 'to he thrown down in a few 
minutes In very fine crystals like eoijpnon salt; _' 

At the end of twenty-four hours, the whole of tbs py¬ 
ramid will be covered with beautifully founded crystals, 
At the end of forty-eight hours, \bs pyramid may be 
tsmored, and the alum toItjHoh made hot. once more, 
addlnjf more ground alum to saturate the solution; 
poor this solution again Into the hatttfryjar And hike ft- 
the pyramid with the sheet glass base, allow Ihtf to 


stand for a week, when It will be found to have be¬ 
come a mass of beantifu) crystals, clustering Into one 
solid mass. The pyramid must now be removed (the 
glass plate also by a slight tap) a pint or clean, cold 
water poured over It, then stood upon folded blotting 
palter to drain changing the hloUIng paper twice dally 
for a week to nine days, when It will ho found that the 
crysLals will become almost transparent The pyramid 
being completo It may now be < overed w 1th a suitable 
glass dome and It will form a unique and Instructive 
ornament Several sets should be made Trout various 
salts, In various colors All of them can be carried out 
In precisely the same manner as described for alum 

The following salts are not expensive and will give 
the various colors slated They will not become 
moist upon exposure to the atmosphere For white 
tommon alum and tane sugar, red potassium hi 
chromate, yellow, yellow prusslatu of potash, dark 
green, double sulphate of nickel and ammonia light 
green chlorate of nickel 

There are very many other salts that will give a 



great variety of colors the majority of them living 
dc.llquv.acout becoming moist and melting upon ox 
posurc to the atmosphere but those enumerated hero 
will bo permanent under all ordinary condition! 

SIMPLE 1UTH0D OF PSODDCMO THE HUAI ITTECT 

Tin world was startled when a few years ago, Prof 
Zccuinn announced that If pieces or sodium were 
burned between the poles of a istwerful electro-mag¬ 
net the spectroscope would show the I) lino much 
broadened while tho uxlstlug current was turned on, 
aud that the original aspect of the line would h« re¬ 
stored as soon as the current ceased 

The experiment confirmed tho much-cIlsrusMed the 
ory of II A l»ront7 who assumed that tho hitherto 
homogeneous and IndentrurtIble ainni of tho chemist 
was as a matter of fact heiprugsueous and composed 
of minute particles or vortices In the ether of space, 
having a definite mass aud possessing all the proper 
tins of uegatlvit electricity These particles, or vor 
(levs, which an nun called 'electrons" be conceived 
as vibrating about the common center of gravity of 
the atom and further that light was due to trans¬ 
verse vibrations lu the ether generated by these rap 
Idly moving electrons If argued Isirentx, th- atom 
be made up of such particles or vortices, thilr rate 
of vibration would be altered by the lines of force In 
a magnetic field and we should be able to predict their 


and component number 3, In which tbey move against 
the bands of tho clock. Now suppose we look at the 
vapor of sodium In a magnetic, field and along the 
lines of force Consider the electrons as negatively 
charged, and the lines of force rttnnln oward you 
what will happenT You caunot see any -ffecl of mm 
ponenl number 1, since the elect runs » that cemim- 
nent are moving in tho line of your vl-ion anil since 
electrons emit waves only at right angle h lu tin lluu 
of sight, hence to see the waves of component num 
bor 1, you would have to move your position and 
look at the burning sodium at right angle's to the 
lines or force Dut with components numbers 2 and 
1 the conditions are very different Here the elec Irons 
arc revolving in circular orbits and In a plane at 
right angles to the line of sight, and nines those 
which move with Hu hands of a watch are retarded, 
and those against the hands of a watch Hre accele¬ 
rated the single lint seen In the spec!roHt ope would 
split Into two, or as In Prof Zeemans cose, whero 
the H|iet I rose ope was of small dispersive power only 
a broadening or line would he observed This then, 
was the experiment which startled the sclentlflr world, 
startled It because oue of the fundamental principles 
of science was apiiarently overthrown—tho homoge¬ 
neity of the atom of the chemist 

Notwithstanding Its value and significance, the ex 
perlmcht Is rarely witnessed because of the ponder 
ous and cosily apiiarntus necessary to produce the dl 
vision of the spectral lines Powerful gratings and 
magnets both exceedingly expensive have up lo the 
present time been used In the demonstration The 
writer however has a very slmplr piece of appara¬ 
tus mating less than which shows the phenome¬ 
non admirably No claim to originality la made save 
In the matter of Its arrangement which la an simple 
as In lie well within the grasp of any Intelligent boy 
Instead of the powerful Bpeilrnampe the reader will 
observe in the accompanying photograph a little Inter 
ferometer attached to the tc leampn This Is a modi 
ficatlon of Fabrys and for It the writer Is Indebted 
to the lnventlvn gi nlus and the exquisite mechanical 
Ingenuity or Prof I'fund of Johns Hopkins llnlver 
slty And Instead of the huge magnet used by Zee- 
man one weighing less than forty pounds Is found 
more thau ample The photograph showH a piece of 
board six Inches long to which Is attached A a long 
of three Inches focus, B a Nlcul prism which ran be 
revolved In Its brass collar C the lnlorrcrom> ter 7) 
the telescope and O a spring 1 lip for bolding the quur 
ter wave plate This npimratug Is simplicity Itself 
Is always In adjustment and can he rapidly shifted 
10 view the phenomenon along the. line of sight and 
nt right angles to U 

Instead of burning sodium let ua use a tube ran 
mining helium gaa, and plare the apparatus so that 
we may view the light parallel to the lines of force 
and through the holo drilled In the pole piece of the 
magnet ax seen In Fig I Examine the glowing tubo 
before the magnet Is energised aud you will auv gov 
oral concentric yellow rings In Ihe field of tho tele- 

Fix your attention upon any one of the rings which 
Ic the equivalent of the yellow line that would be seen 
in nn ordinary -.pec troscopc Turn Hip corront Into 
the magnet, and Instantly the yellow ring splits Into 
two Revolve the Nlrol hut you cannot exttngullb 


the rings beennse Just 
circularly polarlied * 



-; ariaItui roi raofiucixo th bokah strut 

tlofi to whlc(i the electron Is subject could be resolved 
into three component* one in straight line* parallel 
tu the; lines of magnetic force, and tho other two at 
right angles to them, but eloce these last two can he 
further resolved into two circular motions (one to 
the tjlght and one to the left) around da S‘xU parallel 
c to the lines of force, we can say that ,the motion which 
thd electrons are, capable Of making may be divided 
Into component nnmber 1 In wblchjhe electrons are 
moving parailcl th tlifi llnea i*. force? r(rtjfp<>rii l >nt fimtt- 
'ft# J, In which tftty move with the bands of itto dock, 


move the apparatus 
dew the light st right 
the lines of force 
Turn on the curicnt 


analyze them bearing In mind 
h magnetic fins what j^, rl . n ix said viz That one 

of these Hues component nnmber 
l wsa polarized lying in a hori¬ 
zontal plane, aDd that the other two, components bum 
bers i and 1, were polarized in a vertical plane vet 
t leal because la this position we are looking at the 
edges of these circular vibrations, and the effect ui>on 
us is as ir the particles were actually moving vertl 
rally Now Introduce tho Ntool with Its short diago¬ 
nal vertical, two lings appear, and with th< short 
diagonal horizontal one ring appears n beautiful con 
flrmatlon of one of the cleverest pieces of reasoning 
vver credited to the mint! of man 

In tho whole realm of physics there is nothing more 
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striking, more Riga Meant, and the effect which It li 
destined to exordia upon the future of lolenco li lim¬ 
ply Incalculable 

•on unu Tim m out. 

* There are neveral tests which anyone tan apply 
without the use of epeclal apparatue. anil tell some¬ 
thing about the grade of lubricating oil he is getting 


Place a email amount of the oil to be tested in a 



or oil. 

pan as Indicated ai a In the accompanying engraving, 
and heat by means of the lamp beneath As the oil 
heats apply a match at b After a time a flash la seen 
when the match Is applied, but It disappears os rapidly 
as It enmo This shows that enough vapor had been 
produced to mix with the air and form an explosive 
mixture The temperature, given by thermometer c, 
at which tbla occurs, la called the flashing point At 
some higher temperature If a match la applied, the 
oil lakes Are This latter temperature la known as 
the burning point, and may be a considerable number 
of degrees above the flashing point 

to urrvxT Tine i-sksknck or at ai 10. 

Dissolve a small amount of sodium carbonate In an 
equal volume or Water Place It, together with the 
oil to be tested. In a flask or beaker and shake thor¬ 
oughly The quantity of precipitate will be a gage of 
the amount of add presenL 

to dktibt Tiir rersxver or osit 
Drop a email amount of the oil od white or very 
light-colored binning paper The oil will bo absorbed, 
and the grit will be visible as small black specks on 
the blotter 

to nnn tuk ttupkhatiisx at wiiic 11 thk oil coniixalh 
Put IB parts of Glauber salts Into a beaker Place 
In this a bottle containing a sample of the OIL Place 
over the salt a mixture of B parts hydrochloric add 
and B parts or cold water The temperature Is re¬ 
duced slowly, and can bo observed from time to Ume 
as the oil thickens Any freezing mixture or even ice 
can be used In place of the above 

THK IORUATIOK OF ATE. 
sour Minns rxmiHKaTS 
The terms ions and electrons have now become faml 

liar In the explanation of electrical phenomena Moat 

of the Investigations upon which they are baaed how 

e\ir have been made <s vacuo, and consequently they 

are but little understood, except by these scientist* 


Scientific American 

who bare devoted their energies to their as pedal 
study Thera are however many simple experiments, 
mostly due to Right, which can be made In air at the 
ordinary pressure, and which form a useful Introduc¬ 
tion to the study of ionisation The accompanying 
Illustrations represent some of these typical simple 
experiments performed by Mr C J Watsdn of Bir¬ 
mingham, which aroused considerable Interest at a re¬ 
cent scientific cos versa* (one in that city, and through 
bis courtesy we are able to explain how they ware car¬ 
ried out and how they may be repeated by any Inter¬ 
ested reader 

It la well known that If a pointed wire be con¬ 
nected to one pole of an Influence electric machine, 
and the other pole Is earthed, a dim-barge of electric¬ 
ity will be obtained The proof of electric discharge 
may be easily verified by means of a lighted candle 
and a gold-leaf electroscope If the former Is placed 
on the rap of the latter, the elcctroacope, even If dis¬ 
posed several yards from the machine, will collect 
continuously the electricity discharged from the ma¬ 
chine Similarly, If the action Is carried nut tn the 
dark, a small si ream nr purple light may be seen, 
which although scarcely visible, will exercise a pro¬ 
nouncedly marked Influence upon an exposed photo¬ 
graphic plate Another mothod In which this die 
charge may be ascertained Is to place a condenser, 
comprising s piece of glass 1/16 Inch thick costed on 
both sides with tinfoil to within Vi Inch of Us edge, 
opposite tho point of the wire Then connect the two 
opposite costings of tinfoil with a strip of the same 
material, which has a flue cut In It When the re¬ 
verse side of the condenser Is connected to earth, 
there will be a distinct spark Jumping across the nsr 
row gap 

If this discharge point tben bo Immersed In a metal 
box lifted with an opening which Is covered with per 
forated sine, so that the electrified air Is forced 
through the perforations, If the box Is earthed It will 
be found that the air which la thus expelled la totally 
deprlvod of electric charge It thus appears that the 

I 



•'l*. I.—Interposing a non-eoodneter In the path 
of the Ions. 

olertric charge Is not carried by the particles of air 
generally, but by a smaller number of wbat for the 
present arc generally described as Ions. 

Several simple experiments may "be carried out to 
ascertain the paths pursued by these tons For In 
stance, take a sheet of ebonite the reverse side of 
which Is costed with tinfoil and earthed, and placR tt 
a root distant from the discharge point. It Is advis¬ 
able to pass the sheet over s gas flame for a few sec 
onda before each experiment, so that any electricity 

present tn the sheet may be eliminated When the 

discharge from tho electric machine Is carried out 

for about one second, the sheet will bo charged sufll 

olently No visible effect of this occurrence will be 


observable; but If the sheet la spriiktod wttk a mix- 
tun of powdered red load and sulphur, and tho same 
expertmeat la repeated with an obstacle of nea-oon- 
ducting material Interposed betweon tho discharge 
point and tba sheet, inch as any a creoa, an imago of 
that object will be produced upon the plate. If nega¬ 
tive electricity he* been (Uncharged from the electrical 
point, tben the sulphur will oollect on thorn porta 



FIX 18.—Forcing a discharge through n nine sieve. 



Fig 18.—Meet of ultra-violet ray» on nine. 

Immediately beneath the object, while the red lead 
will adhere to those parts charged negatively by the 
uolropcdod discharge on tho surrounding areas The 
drawing, Fig 1, shows how the experiment la carried 
out, wbllo the photograph, Fig 2, gives the result of 
the interposition of the cross In the path panned by 
the Ions 

The Image of the object la usually enlarged, but this 
fai tor Is Influenced to Borne extent by tbe length of 
Ume of the electric discharge A preferable method 
Is to take a sheet of celluloid, Os shown In Fig 3, per¬ 
forated with boles at regular distances Then when 
the Image of these holes Is obtained, as shown In Fig 
4, tbe distances between their centers can be measured 
When the distance of the ebonite sheet Is varied (the 
distance of the celluloid sheet Tram the electric pole 
being kept constant) It will be found that the slxe 
or the Image grows with the distance, but not propor¬ 
tionately The electrified particles or Ions travel along 
the lines of elBrlrlc force, and consequently generally 
In i nrved lines This has been proved by using, In 
stead of a point, a long thin wire held parallel to the 
•nterposed sheet of celluloid when tbe lines of force 
ire clnulsr arcs passing through the wire, and strik¬ 
ing tho ebonite perpendicularly to Ils surface 

It will also be found that the streams of Ions mutu¬ 
ally repel ea(h other, so that If the electrified point 
be very near to tho celluloid, the Individual Images 
of the holos will be found to bavo enlarged themselves 
at the expense of the Intervening spaces and will even 
be observed to have assumed almost a square form, as 
shown In Fig r > This is of course analogous to what 
la observed with the cathode rays of highly exhausted 
tubes. A similar repulsion Is also manifested when 
an Insulated metal object Is used as the Interposed ob¬ 

ject This la lUuslrated In Fig 6 which represents 
the effect produced by a piece of bras* tubing on the 

end of on ebonite rod, both being of the same diameter 
I Continued os pope MO ) 
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loom' owing to fog and dampness, nnd once 
'the mat him wbb In the air It wns necea- 
Bary for thi aviator to all well dver lo 
thn left side, In order to lounti rbnlanro 
a difference In 1111 Ing |Kiwer of the two 
aldea of the machine The biplane rone 
readily afler a run of about 85 feet l 
The maihlne la until lo have llfled at a' 
speed of about 32 uillua per hour The 
horizontal rudder was turned too far 
and the machine ahot up to n height of 
4U feet at an angle of nearly Hi degrei h 
Mr Herrin* attempted lo uiaki u turn 
after flying Borut 100 feet, and 111* ait 
chine turned succeaarully tipping In¬ 
ward at an angle of about JO degrees 
from lie horizontal and making a to 
degree turn He then tut off the BiHtrk 
and descended In alighting the seat 
wa* Hpllt and » runnel and one of the 
Inclined rod* were broken According 
to the Inventor, the maihlnu rone In the 
air with the dvtator (who weighs 11)0 
pounds) with a thrust of 140 imunds, 
end lie belli vea that a thrust of 80 lo 
81 jHiunds Is sufficient to fly It The 
throttle was not fully opened, and the 
motor, he thinks develoiied not more 
than 0 hoi iu power whan the machine 
was In flight 

This biplane la the first aeroplane to 
lly In \|» GnglHUd but It Is print Ipally 
noteworthy lietauae of the new method 
of aiitoiuntn stability which apparently 
HoeiiiH to work fairly well 

Mr Herring lias replaced the vertical 
imrllilons of thn Volatn biplane (which 
connect ihi main planes at the ends 
nnd at various points In between) by 
thn six small triangular fins shown If 
these small fins, placed above the upper 
plane, anawer the purpose as well at do 
the partitions Id the Volatn machine, 
one ran readily aee that they offer much 
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of tbe trouble wltb tbe prelect i 


cvnlicd a Hying inai-hlnu In which 
every portion from engine to proiiellori 
hna boon constructed according to his 
own Idess. Ills first core was to reduce 
tbe proportions of the machine as ram¬ 
ps red with thorn of the gigantic appar 
atus which he constructed at Baldwyn’s 
Park The total width of the new aero¬ 
plane la 44 feet, while his earlier multi 
plane bnd a span of over 100 feet 

l,lku Us prototype, the new aeroplane 
Is of the multiplane type, and Is In ef¬ 
fect made up of six aeroplanes, each 
being ( feet 6 lnihcs in width, fore and 
aft The planes are notably thin, and 
are neatly covered with waterproof silk 
fabric very tightly laced From the 
central plane spring out two supor 
poned wings, raised well above It, and 
so curved as to produce automatic lat 
eral stability to a very high degree 
There are balanced rudders fore and 
aft, and a horlxonlal steering rudder 
The Maxim patent device for varying 
the pitch of the planes when In flight 
Is utilised This diners from the Wright 
warping device The wings are moved 
In one dlreotlon by a lever worked by 
hand, while a spring controls them In 
tbe reverie direction 
The engine Is mounted between the 
planes, and behind the pilot, who alts 
In a low metal-covered compartment 
with the steering and control wheel in 
Iron! of him This disposition gives a 
very clear lookout, and at the aame time 
the aviator la better protected from the 




Everyday Magic 


Aladdin’s lamp transported itsowner 
from place to place In the twinkling of 
an eye 

That waa thousands of years ago- 
and the lamp was only a mylh But 
so wonderful that the story has en¬ 
dured to this day 

The Bell telephone Is far mart won¬ 
derful— and It is a reality 
It la the dream of the ages, come 
true. In the office. In the home it 
stands, as commonplace In appear¬ 
ance as Aladdin’s lamp 
By it the human voice—the truest 
expression of peraonallty, ability, and 
character—Is carried from place to 


place Instantly and accurately And 
human powers are thus extended as 
If by magic 

All other means of communication 
are cold and colorless in comparison. 

By the telephone alone is the human 
quality of the human voice carried 
beyond the limitations of unaided 
hearing. 

The Beil System has provided this 
wonderful faculty for all the people. 

The whole country is brought to¬ 
gether by the Bell policy of universal 
service, and the miracle of telephone 
talk is repeated six billion times a 
year j 


The Bell Long Distance telephone pate a man in 
intimate touch with new resources, new poeeihilitiee. 

One Policy, One Syetem, Universal Service—them 
make every Bell Telephone the Center of the Syetem. 

AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
And Amociated Companies 
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{rtnnluint from papo/{6.) 
tli la pol®t ^ that depth ftey wl« Be 
connected by a horisoutal tunnel. The, 
aquednct passes through the mountains,' 
and reaches the westerly shore of the 
Hudson River at an elevation of ‘ 4fe ** 
feet above tide level, and here vertical 
aud horlaontal shafts will connect with 
the 1,200-foot deep-shaft at the Immedi¬ 
ate edse of the river, making a total 
depth of 1,600 feet from the flow line to 
the loweet level of the elphon It la 
gratifying to realise that after the 
doubts and anxletlea regarding the geo¬ 
logical conditions affecting this work, 

Its construction in solid granite has been 
assured It should be mentioned that 
the whole elphon will be llued through 
out with ennirete 

At Kenslco there Ig being built an 
auxiliary storage reservoir of about 40 
billion gallons ultimate capacity, of 
whleh about 20 billion galloon will be 
available at flow line level The elevation 
of the discharge will be tr.r> feet above 



tlnued In metal pipes, one bramh lead 
Ing north to the borough of queens, and 
the other passing below the Narrows to 
Rlibmund ut a point where the width Is 
about 10,000 feet The cenHtrurtlon of 


this tunnel will confer the Inestimable 
advantage that oven at tbo lower end of 
Manhattan the water will rise to a 
height of 260 feet Bbove sea level, or say 
to about tbe top of a 20-story building 
The total cost of the work from and 
Including Ashokan dam to the city line, 
all of which Is uow under contrail Is 
»l.»,ltl»4,870, and of ibis amount work to 
the value of 110 000 000 has been com 



blast Is only shown Issuing from the tube 
I Just beneath the rod Otherwise the re- 
I suit Is exactly the same as If there were 
no blast 

The experiments may be varied within 
a very aide limit, and an Intereating 
variation la to use. Instead of the ebonite 
I sheet, a plate or metal well Insulated and 
connected to the other pole of tbe elec¬ 
trical machine. Instead of earthing the 
pole as previously dAirlbed On the 
sheet of metal lay a piece of paper, and 
upon tble sprinkle filing! preferably h 
mixture of magnesium and black Iron 
oxide Between the eheet and the dla- 
charge pole, Interpoae an object as be¬ 
fore, such as the croM, and whan the 
(troaehnfeg on, gap* ut.) 
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connected to a gold leaf el it 
negalWely electrified and 11 
lumlnated by the light of burning mag 
nealum, or l» 




Four Sufficient Reasons lor 
Buying a Haynes 

I. The Haynes at $2,000 looks 'too good to be true * 
Nothing like it has ever been offered before Can with 
practically no reputation cost as much 

2 The best way to prove its value is to compare it, point 
for point, with cars selling for $2,500, $3,000, $3,500, or even 
more. Judge for yourself. 

$2,000—With Full Equipment 

3 Take die advice of other manufacturers and investigate 
everything they have to offer. Haynes cars at $2,000 
are more than equal to any comparison 

4 Don't buy it merely because it is made by America’s 
pioneer automobile manufacturer Buy it because there is 
nothing to compare with it at $2,000. 

Roadster Dam-Tonneau or Touring type—aO at the same price 

Let us send you the Haynes book and tel you where you can get 
a demonstration 

HAYNES AUTOMOBILE CO. 

124 Main Street, Kokomo, Indiana 
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lb method of transportation b j ■orlaf platform Am above cu carry, according to the PnMIe Rct-rlee Commission, 78,000 people per hour at 12 mile* per 
hoait Up to distance* of 4 miles this Is as last aa travel by the present combined express and local service. The express trains ran carry 3H.000 
ao4 the loral trains 22,000 per hoar. The sneresslce platforms move at 3, 6, W, and 12 miles |ier hoar. 

&A7I0 TBUfUT IT BUT 00IV*T0*.-tSee page 207,1 
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THi PRIIIKVATIOR or THE CITY HALL PAUL 

I T Is a iKWllhi mlxfurtuno that I hr lack of a co¬ 
ordinated iilnn touplod with the astounding 
rapidity with wtilth the city has been built up, 
to say nothing of a total want of foresight on 
• be tiart of the municipal authorities should have 
robbed the metropolis of the New World of tbe oppor 
tunlty to pretunl those aggregations of magnincent 
municipal hulldlugs, grouped about spacious and care¬ 
fully lald-cmt plaras and pithlli aquares, wltlt It arc one 
of the glories uf the great titles of the Old World 
Smli publli apace a as we possess have been gradually 
encroached U|kiii and tin Ir Intended vistas have bten 
dosed and too often positively disfigured, by build¬ 
ings if nu nrcliltulural Iteauty which have boon run 
up apparently without nny appreciation ami n rtalnly 
with a loliil disregard of tht anhiteitural oppor 
tunlllts (bus print ttltd nnd so ruthlessly thrown away 
l*i rhnps the best known of our publh squares in 
City Hall Park wliltli eutly In the laet tentury, was 
beaulltled liy the eretilon of that gt in of munlt Ipal 
nrthlttitun Hit t’lly Hull m tuillillng which even at 
this late tiny maintains Its itosltlon tint liullt nged as 
the most |s rfec l pine of work of Its kind In New 
lork If not In I In \ holt uf (hr I nlUil Suites Fur 
the greater pari or n t entury this < lassie building was 
pin-tunlly the sole oeeiipunl nr ihf pnrk and, stand¬ 
ing III the midst of Its gret n lawns and surrounded 
though not ohsimrit hv an ndaqiinlo growth of tint 
her, this buintllul strut luri long temalned as the 
domlnutlng feature of what Is eeitalnly the most In 
tin sting end In some roapetts Ihe most beautiful of 
our smnlh r fil> porks 

The llnil Uiseirnlhm of this spot oerurrod when the 
Ked< rnl gnvernm.nl eroded si the Hpna of the In 
angle that unsightly idle which for si coral decades 
has dnm duty as the General Post Office, a building 
whhh mil only out In ly shuts nut tin charming view 
of l Hv Hall nnd tin Park whhli was formerly obtain 
able from Broadway but enustltules In Itself a moau 
tneut to the total lack or rellncmont width marked the 
public architecture of tho day In whhli It was built 
And now ll Is proposed not only to further encroach 
upon Hu already restricted aria of the park by build 
Ing thereon a County Court House of colossal dltnon 
stuns but ll Is lult tided. If you please to place this 
Blruiture lmnudlutoly behind (he City Hnll, whose 
Just proportions and delhato beauty will he entirely 
dwarfed and ruined by Ihe lowering nnd widely over 
lapping facade or the building All hough It may 
be a palliation It Is ttrlalnly not a Justification of 
Mayor Oaynor nnd tbe other tlty officials who favor 
this course, to state tint they do so unwillingly and 
after a stnceie endeavor to secure some other suitable 
site For theie Is a possible though very costly, 
escape front the dlltinma by means of the alternative 
plan whlth originated with the arehllecta of this city 
and Is receiving Hit Indorsement of the leading artls 
tie municipal Improvcmout, and hlstorhal societies, 
to say nothing of a thoroughly unanimous public press 
This proposal Is that the city purchase the two blocks 
lying limned lately to the north of the City Hall and 
place the ms Court House upon the land so secured, 
the carious deimrtments being housed In the largo 
offii. siiil other buildings now covering this land until 
■uth time aa the new Court House la ready for occu¬ 
pant} As the meds of (he r|ty demand It and tbe 
funds betotne available the land bo acquired would be 
covered with other munlt Ipnl buildings of a monumen¬ 
tal character, and ullhiiatily this group of buildings, 
and the City Hnll Park with (he present hlatortr struc¬ 
ture would form sn Important renter with landscape 
and architectural effects of dignity and beauty that 
would be commensurate with the Importance of a city 
whlth is destined ultimately to become In site wealth, 
and Importance tbe leading rlty of the world. 
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In giving our hearty Indorsement to this pro pore], 
we are not unmindful of tbe fact that New York city 
has now In contemplation public works on an enor¬ 
mous scale Involving tbe expenditure of vast sums of 
money But we also realise that in munlq^gl as In 
other affairs, conditions may occasionally arlae In 
which sacrifice on the part of tbe present generation, 
large aa It may appear at the time, may come to be 
regarded by posterity as but t small price to pay tor 
the lasting benefits conferred 
The preaent crisis surely presents an opportunity of 
this very character 

TSI MXYU MATA! UOAOAEOATIOI TO HAT! A 
FAIR TRIAL . 

I N view of tbe diversity of opinion which was 
developed at the hearing of the House Naval 
Committee that body followed, we tblnk, tbe 
wlHest course In railing to recommend any 
legislative aillon until Secretary Meyer a plan haa 
lx in In operation for a suffli lent length of time to 
prove tho exteut of Its practical utility As to the 
wisdom of some of the change* whlrh the Secretary 
hue made, them can bo no passible difference of opin¬ 
ion The Institution of a separate end Independent 
Bureau of Accounting la one of the best reforms that 
have been Introduced Into tbe navy for many a decade, 
and Blroady at the Boston yard, where It has been 
for a considerable time In operation, Ihe system has 
shown vory satisfactory results 
Wh an also heartily In sympathy with the pro¬ 
posal of the Secretary to dispose by sale of those of 
our older vessels, which arc so deficient In tcrlaln 
necessary qualifications of a modern warship as to 
render the expenditure of a heavy sum of money 
upon them for repairs and reconstrin tlon a very 
doubtful policy A few years agu Kngland struck off 
the list and put up at aut tlon over ono hundred or 
her wuishlps, and there In no question that her uavy 
was the better for this very drastic pruning out of 
dead mid decayed materia! 

Although the pmimsal to si-paiatt the work of the 
navy yard undvr the bread dlvision of hull and ma¬ 
terial Is bused uiion logical grnuuds, and would ulti¬ 
mately prove to have working advantages of a prac¬ 
tical i barartcr, we think that the proicosnl to so 
separate the work In somewliul premature and this 
fot the reason that we have not to-day among tho 
<nglncerlng turps, a body of men or sufficient shop 
i aperient c to qualify them for that oversight of the 
shops which la couleniplatHd In Secretary Meyers 
plan If the institution of a separate department 
of machinery Includes as an indlsiiensabln corollary 
Hu training of a terlulu number n! the naval etigl 
noers far pmnamnt nhun duly ns manngers or tho 
Nleiun engineer mg shops of tht tihvy jsrd the sue- 
(hob of the plan would stun more certain In nny 
chop, we bellcvt that until suth a trained body Is 
nvallable If would be advisable to cnnllnutt both tho 
steam engineering nnd eonstruitlnn shoim under the 
management uf tin naval tonstruetnrs 
Now that the Me>er plan Is assured of a lengthy 
licrlod of trial the country ntny rest Rsaured (hat 
the whole of the naval servltn affected Icy the changes 
will co-operate In a Inyul endeavor to give the new 
plan such a perfectly fair trial as will w*rve to deter 
mine Ha praethnl utility Therefore we greatly regret 
to see that a prominent New York dally paper haa so 
far forgotten the dignity which attaches to Its well 
deserved reputation, as to Indulge In a bitter pere 
Honal attack on certain naval omcere who have re¬ 
cently testified before the House Naval Committee, 
and that our contemporary has gone so fsr ns to In¬ 
sinuate that because some of the*e officers were not 
In sympathy with certain features or -Mr Meyers plan 
Ibc only proper course left for them to pursue was to 
tender their resigns!Ions 

It Is unjust and misleading for that Journal to 
otult to state that these officers had no choice In tho 
matter of giving testimony before the House Naval 
Committee, when once they had been summoned be¬ 
fore that body, and that It wan the wish of tho 
Secretary that thoy should reply to the questions of 
the rommlttce unhampered by any consideration of 
whether their views were or were not In harmony 
with his own 

Ho far from their frank expressions of disagree¬ 
ment with certain phase* of the Secretary's plan 
•bowing In any sense a spirit of Insubordination, we 
rather take It in bo evidence of a true moral cour¬ 
age which place* the highest Interests of the nary 
above any consideration of a purely personal chare 
•Cter 

Therefore* to Insinuate as does the New York Bun, 
that from these and other gentlemen In tbe navy 
who may happen to disagree with certain parts of 
the Secretary’s plan, It would b* Impossible to are 
cure proper cooperation during the coming months 
of trial, I* to betray a complete Ignorance of that high 
professional spirit which pervades the United States 
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this la that bard working tad little appreciated body 
of offioers, the Naval Constructors. 


TKS lOOT TUB SUP OAgAL. 

T HE British government having reviewed th* 
various projects tor a ship canal through 
Scotland, whereby the Forth and the Clyde 
can be connected, hava decided that ao far 
as naval requirement! are concerned, the moat favor¬ 
able route Is that through Lochs Lomond and Long, 
or as It la generally ceiled, the “Low Level Route” 
Such a canal the government states would unques¬ 
tionably poasees some strategical value, and aa they 
would financially assist such a scheme, the promot¬ 
ers or the enterprlte are urged to push tbe matter 
forward In commercial Interests. The government, 
however, stipulates that the canal ahall bare a floor 
width of 148 feet, a depth of water of 86 feet, and 
locks 8EQ feet long by 110 feet wide at the entrance, 
with a depth on the sill of 06 feet 
A sea level canal wse found to be Impossible, for 
although the mean level of the sea la practically the 
same on the Clyde and the Forth, the level at high 
water la not, ao that a aea level canal would produce 
•harp tidal currents which would Involve serious risks 
in navigation 

According to the designs which have already been 
prepared, the entrance to the canal from the North 
Sew would be a little distance north of Grangemouth, 
striking Inland In a northwesterly direction, skirt¬ 
ing Stirling on the south and running Into the Forth 
valley which doei not attain a higher elevation than 
30 to Eo feet above aea level, then passing through 
the haunch of Ben Lomond into the valley of En- 
ilrlck This cut would be the heaviest on the whole 
route, the ridge attaining a maximum height of 860 
feet above sea level But It Is short Entering Loch 
1-omond, the waters of which are deep enough tor 
the InrgeHt vessel* alloat. the loch la followed for 13 
miles to Tarbet where another tut la made through 
the ncfk of land, 144 miles wide separating Loch 
Lomond from Loch Long Tho latter would be en- 
t* red at Arrorhar and this loch, which has a very 
great depth of water, le followed until tne Firth or 
Clyde Ih roachod opposite the Cloch Mghlbouec The 
lot ks would be pla< ed at either «nd of the canal 
lhat on the Clyde to lift the vessel to the level of 
the water In Issli Lomond whlth Is 22 feet above 
the mean level of the sea and the other nt Arrochnr 
to regnln the sea level In Loch Long 
The total length of such a canal would bo 61 nau- 
thal miles of which HI miles would be In canal and 
the other 21 miles In the open waters of loch l,o- 
rnond and l.mh Lung The deepen cuts would be 
one of 181 feet neBr Stirling another of 286 feet * 
the head of Ihe hoi lb valley, and out or 142 icel 
1 el ween Tarbet and Arrochnr These cuts though 
deep are very short The vessels will have to be 
lifted at the Forth end of the canal 12 feet at high 
water and II feel at low water, nt Arrocbar the lift 
would bo 17 and 27 feet respectively In sddltlon a 
regulating lock wonld lie rormed at the head of the 
End rick valley to be used when Loch Lomond Is In 


further advantages of this route are tho avoid¬ 
ance of river deviations only comparatively small 
brooks being encountered, which could be easily 
evphoned serosa the canal Only one deviation would 
be necessary that of the Bndrlck which after all la 
only a stream Again, tbe minimum of Interference 
with tbe railroads will be offered No awing bridge* 
will bo necessary and It will be possible for veascla 
to proceed without shortening tbelr masts The 
shariwal curve will have a radius of two miles The 
ronsrrmtlon of tbe canal will entail the excavation 
of 170 000,000 cubic yards of material, and Its coat, 
to meet the Admiralty requirements, would approxi¬ 
mate 6120,000,000 Work would occupy seven years 
Apart from Its strategical value, tbe canal would 
have distinct attractions for commercial traffic It 
will offer a shorter route between America and 
Europe, and will avoid the dangerous passage via 
the Pcntland Firth The extent of this “North 
About" traffic aa it la called. Including the coastal 
traffic, is considerable, and the saving of from loo 
to 600 miles In the sea Journey of the transatlantic 
vaasela, according to the situation it the European 
port would be an Important consideration. The ag¬ 
gregate of this traffic which would use the cans) Is 
10,724 H05 tons per annum, and at an averse* rate of 
3746 cento per ton this wonld yield an annual rev¬ 
enue of about 14.011.800, which after deducting 
3300,000 as the annual cost of maintenance, etc 
would yield about 8 per cant on the capital for ao 
Admiralty renal The scheme is being aettvaly 
pushed forward, and so soon ss some Ida* of Wb*t 
the government would be prepared to do (Inane!ally 
la obtained, ao dtSteuHy wffl be fotperisnosd la reeure 
Ing the necessary faucial s*pport to construct th* 
w ate rw a y. 
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aeronautics. 

K Ad m, tbe Frenchman Add to have Sown about 
1,000 toot lo 1897 with hU stearo-propsUed monoplane, 
the “Avion," haa recently been decorated with tbe red 
ribbon of the Legion of Honor HI* machine M laid 
to have embodied the winff-warping principle alnce 
patented by the Wrights. 

Proceeding* haw* been begun In France to Invali¬ 
date tbe Wright patent No. *42,188, of March St, 1904, 
on the ground that the patent wa* not worked In 
France within three year*, a* muat be done accord¬ 
ing to tbe statute. In Marching for anticipation* 
tbe French lawyer* have dlacovered tbe English pat¬ 
ent No Ml of Mathew Watt Boulton, granted In 
1818, which provide* movable wing tlpa or “aileron*" 
tor the purpoee of tranaverae stability In 1870 Rich 
ard Harte, another Engllahman, took out a patent 
(No 1469) for maintaining tranaverae stability by 
mean* of revolving wing tlpa operated by a weight 

The aeoond annual combined aeronautic and motor 
boat show opened In Olympia, London (England) on 
March llth Beside* numerous email model*, forty to 
fifty aeroplane* and balloon* were shown In addl 
tlon lo the regular French model! of Wright, BlArlot, 
Farman and Bantoe Dumont, a number of British 
hullt duplicate* were shown by well-known Arm*, 
aa the Humber Company, for example In 
addition to theee there were a number of hew aero¬ 
planes built by English Inventors Interest In nvlt 
tlon Is very strong In England at present, and several 
big aviation meets arc planned for the coming sum 

In preparing for a re-hearing of hla cue on tbe 
19th Inst, (llonn Curtiss boa experimented to m bow 
much resistance <nn be Interposed at the ends of the 
planmi of hie biplane without causing It to swerve 
He used small vertical fins 1x2 feet In site, and round 
thnt these could be set at right angle* to the line of 
higlit for a few seconds without musing the aero¬ 
plane to swerve from n straight path and without 
moving the vertical rudder As the resistance of the 
balancing planes which Curtiss uses la far lens than 
la obtained In the manner Juat described, there can 
lie no turning tendency produced by them, and hence 
no uau of the vertical rudder In roujunctlon with 
them Mr Curtiss haa also flown with tho vertical 
rudder tied and with It loose, showing that a move¬ 
ment or this rudder la not required We also learn 
thnt the Antoinette monoplane has been flown with 
the vortical rudder left off With these practical 
demunatrallons of flight without the uhu of the 
Wrights' patented combination, there aecma to be 
little doubt that any Infringement suit* they may 
institute will be successfully derendod 

On Saturday March 12th. Aviator 1 joule Paulhan 
made only a abort straight linn flight of 500 to BOO 
•~)t at the .lamalca raee track The atrong wind of 
2E miles an hour velocity, and the few spectators 
were the principal reasons On Sunday, however, 
several thousand ]>eople Journeyed to the track, many 
of them In autumobllea, and despite a wind nearly as 
strong sa that of the day before they were not dis¬ 
appointed About 4 4ft P M Paulhan started against 
tho wind, which was blowing directly acruos the 
track His machine rose after a run of some 7ft feet 
end traveled diagonally arroaa the track while ascend 
log constantly at an angle of IS to 20 degree* It 
roae to a holght of 300 feot above the trees on the 
opposite side of tbe track, then, turning around, 
It aped back with the wind, passed over the grand 
stand and. making a sharp turn, swooped suddenly 
to earth at the very point at whlth It started 8 min 
ute* before Paulhan's was the most thrilling exhi¬ 
bition or flight ever seen near New York, and it la 
unfortunate that a dispute with hla manager haa 
■topped any further demonstration* 

On March 1st and 2nd Mr Henry Farman made 
some record flight* with passengers with a new 
biplane Hla machine waa originally built for the 
Rhelma meeting last August, bnt it dtd not fly then 
owing to en accident Despite Its small alxe and surface, 
It showed excellent lifting power and stability The 
spread of the upper plane Is 34 feat, while the lower 
plane Is 12 or 14 feel shorter, besides having a large 
section cut away In the center to accommodate the 
propeller Movable flaps arc fitted to the hack edges 
of titan (Ions of the upper plane only, and the tall 
consists of but a single borlsootal surface between 
the two‘halvea of tht vertical rudder The machine 
is mounted upon combined runners and sldda and 
fitted with a CO H P Gnome revolving cylinder motor 
On the 1st ln*L Mr Farman made a flight of over 
1* minutes with Mow Franck and another paaMnger, 
thud (Mating hip three-person record of 10 » made at 
Bethany on August **th. 1,909 The following day he 
agMn flew with two paseeageta and remained aloft II 
minutes, or more than four tlmee pa long aa the day 
before On account of it* redncod surface, Farman's 
biplane moat have lifted over I pounds per square 
toot, which la a high figure for a biplane. 


Scientific American 

ELECTRICITY. 

la fiaptaaibar of last year the Boston and Maine 
Railroad established a telephone train dispatching 
system on the tins between Boston and Fitchburg, 
Mass This system proved so satisfactory that tbe 
rallroafLIs now about to equip two new divisions 
with tmphooes One of the divisions consists of a 
95-mJle line, from Concord to Woodavllle, N H , and 
tbe other of a 70-mile line, from Concord to White 
River Junction, Vt 

In a looter® before the Engineering Society at 
Birmingham, Blr Oliver Lodge discussed the question 
of protection from lightning He stated that the 
problem consisted In finding the beet method of dls- 
slputlug tbe enormous energy of the flash, but that 
It was not wise to get rid of tbe energy too qulikly 
A thin Iron wire Is considered the best lightning 
conductor from tbe electrical point of view, but It la 
almost Impossible to protect a building from light 
nlng unless It Is completely enveloped In s metnl 
cage It la hy no means true that a building I* nsf- 
when provided with a conductor reaching up to ihu 
tallest part of the building 

Experiments made with ultra violet light appear to 
show that It is more effective for sterilising llqufflt 
than osone The ultra-violet light Is produced by 
means of mercury vapor lamps quarts tubes being 
used Instead bf glass tubes which arc placed In ill 
rect contact with the water to be purified A French 
Investigator, M_ Victor Henri, haa found that the 
bacterlrldal action varies greatly with the distance 
of the lamp from the bai terla. With a Cooper Hewitt 
lamp of 110 volts an exposure of 300 semnds at a 
distance of Bo centimeters was required in order to 
kill the bacillus coll At a distance of 40 centime! 
era an exposure of 180 seconds waa sufflclont, and 
at 20 centimeters 20 seconds The temperature ap¬ 
peared to have little if any, effett for the microbe* 
were destroyed even when the liquid which contained 
them was troxen In treating opaque liquids suth 
as milk It wss necessary to spread the liquid out In 
n thin layer For milk the maximum thickness of 
layer with which the effei t could be produced was 
one Inch Another Investigator produces the ultra 
violet light by means of electric disc barges In a rare¬ 
fied atmosphere or carbon monoxide, carbon dioxide 
sulphnreted hydrogen, or sulphurous acid 

An lnt*r**tlag description ol the rural telephone 
lines In the Osarks was published In a rceent num¬ 
ber of the Electrical Review and Wc stern Electric fan 
Every farmer in this region, no mntter how poor 
lie Is has a telephone The telephone lines have bi-on 
Installed by smuleurs and evory variety or telephone 
Is used on them Owing to fear of lightning the 
connection rrnm the pole line to the Iioubc wtie la 
made hy bending the ends or the wires and hooking 
them together When a thunder atom approaches 
this ronnertlou Is unhooked and It frequently hap¬ 
pens that the owner forgets to re-establish connec¬ 
tion with the main line after the storm The lines 
are all grounded, making It very difficult for one 
parly to call another Fifty telephones to a line Is 
cuusldt red a light load The lines are supported on 
such poles as can be easily obtained, which are sel 
dom sunk to s sufficient depth In the ground to 
prevent them from leaning at all angle* Trees 
are also used to support the lines and the branches 
nre seldom cut away tn clear lbs wires However tbe 
subscribers appear to Ik satisfied If only their line 
“talks" The subscribers usually romblne to put tip 
• switchboard In the nearest town and pay some 
one for attending to the calls 

A very Interesting method of electroplating has 
been developed In England The metal that Is to be 
deposited Is mixed In powdered form with other sub¬ 
stance* and It Is merely necessary to wet tho powder 
and rub It on the surface that la to be plated The 
other Ingredients sru an electropositive metal, such as 
line or magnesium, an Inert substance such as chalk, 
and a salt which when wet serves as an electrolyte 
The following description of the process Is given by 
the author 'The electropositive metal constitutes 
the anode and the object treated the cathode, and as 
‘Galvanlt contains a quantity of finely powdered 
electropositive metal It makes Innumerable contacts 
with the cathode surface and act* as so many minute 
anodtw These Innumerable minute anode* gradually 
dissolve, and In dissolving set up In the liquid little 
local circulation* of eloctrlc current The circuits are 
■o excessively small, so exceedingly near together, 
and so numerous that they cannot be separately ob¬ 
served, and the surface of the metal becomes the 
seat of Innumerable concomitant voltaic and electro¬ 
lytic actions. Thus the potential or stored up energy 
of the elementary substances In tbe powder I* con 
verted Into electric current, and as tbeae currents 
leave the liquid they throw down from the metallic 
Mlt In lolutlon a thick film on the cathode, and it 
be com es plated ovci with a deposit' 


SCIENCE 

Brad. Lowell announces that he baa dlacovered a new 
canal a thousand miles In length on Mars The canal 
developed between May and September Iasi 
It is stated that many of the library newt- 
papers, printed twenty years ago are disintegrating 
because our modern wood pulp paper Is nut pirman 


Tht coUsotion Of Indian cnetumcH weapons and 
utensils brought together by E W lenders of I'hlla 
dclphis and valued at til,not), has been tsiiiglit by 
J Plorponl Morgan and given to the American Mu¬ 
seum of Natural History 

Tht sstronomlesl clock at Hampton Court Palace 
has been removed for repair and repainting for the 
first time for nearly thirty years The ilotk, which 
mbs f Ik Brat of I(h kind In England wns made for 
Henry VIII In 1140 In IXK0 It was brought from a 
shed at the palace where ll bad lain for nearly half 
a century, and by order of the Offln of Worka was 
rt-eretled In the iKndllnn whlih it bus hIiiii oicupled 
In the courtyard of Hie palate 

The comet discovered by Daniel In Deetmber is 
not the same as one discovered In 1867, for which a 
period of about forty two years had been found Dsn 
lei's comet has been found lo belong to the Jupiter 
family of comets having s period of about six and a 
half years There an- now out thirty of them and 
four or live of them pass through perihelion every 
year, but they are in many cases so faint as to elude 
obsorvntIon altogether 

W W Ooblasts has discovered llial one of the 
Ingredients of the milky fluid which tht firefly 
(FhuHmu» pyraffa) exudes when lomhed exhibits 
on Intense blue fluoreaernie when It Is txposed (0 
ultraviolet rays The llnnreai emc sptttruni Is very 
bright and coiillmioun from isoyy to ftlOyy. 
(fin. the unit (n whlth wave lengths are measnred 
equals 1 1 000,000 millimeter or 1 25 000 000 Inch) 
The ‘phoaphoreai ent' light which tho flrpfly emlla at 
night Is orange-colored and Its spectrum extends 
from ft iOffff to UTQyy- Hence the two spectra are 
mutually complementary 

In tht northern part of Archangel, whlth Is the 
most northerly government of Euroiienn Russia a 
farm for the breeding of Kamschatka otters blue 
foxes, sables, martens, and other valuable fur bear¬ 
ing anlmnls Is being established by German capital¬ 
ists The soil and illuiale of this district am exactly 
suited lo the animals and tht annual reulal i barge 
Is ouly about ft cents per arrt, go ttml the venture ap- 
ptara very promising si first glume flu Hit other 
hand a large Initial outlay Is required The farm 
contains 1 200 acres, la lie loped by a rem< coven d 
with shett Iron which has rout »G7 000, but the bur 
rowing propensities of the foxes and rodents will 
probably make It netessary to exit ml Ibis barrier un 
derground, at a large addlllonal expense 

F Soddy finds that the growth of radium proceed* 
mlording lo tin square of the time On the assump¬ 
tion that no other Intermediate bodies Intervene the 
period of the direct parent of radium Is 17 ftilU years. 
The amount of radium present In tlit last prepared 
solution Is less limn that lo be expected, this suggejta 
the existence or nt least one new prodrnt, 'Uranium 
A" Intermediate txlwifii uranium Y nnd (hi parent 
of radium with a ptrlod of the order nr one yaar 
ll Is concluded tlml this would uot nppret Isbly niter 
the production of radium according lo tin square or 
tho time over I he pi rlod observations have Isen made, 
hut It would vlllntt the calculations nf the period or 
the sverago life of the parent of rudluni according to 
the Rutherford formula 

A Sermon bird fnm li r has made a si rlcs of i xpt rl 
merits for the purpose of determining the vitality or 
eggs In different stagis of InriihalIon Oil thi fifth 
day of intubation five ennury bird « iggs win- Inken 
from the nest, marked with numbi rs nnd replaied In 
the nest, one by one at half hour Inti rials this 
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An Account of a Trip in the Largest Balloon Ever Constricted 

A BALLOON TRIP OF FORTY YEARS AGO. 


It ii doubtful whether thn sensation or traveling In 
•n airship hna ever been better ileai rlbed than 
done forty nine years ntto Inst Jum by Unrrlik Mal¬ 
lory end published In tin Philadelphia Inquirer, 
Juno 3l)tb lHbO afttr a voyngn In ll.n largest airship 
that had tver been conatruelcd up to that time 
Mr Mallory whb a genii, man of education and line 
descriptive talent nnd Inter loinninndtd a brigade of 
lavalry during the < IvfI war Prof T H C Laws, 
the n. runniii In ebargo has a distinguished civil war 
mind ns an nerlal aeoul He la constructing a great 
Hindi rn alnlilp in hla home city, Pasadena, Cal 
Hi ro Is Mallory a account, somewhat abbreviated 
• The ascent of Mr Lowe’s mammoth airship on 
Thursday last was by no means an ordinary occasion 
floi-diiant scientific aeronauts bad In treatises and 
speeches positively demonstrated that It could not 
float Accordingly, whon on the ground, we 

si re besot with gratuitous udvlee r rum self constituted 
professors and ni mosphi rlc voyagers to the effw t that 
It was madness to risk lh« untried experiment, and 
as to our friends we were rldlruled, threatened, 
cajoled, bribed, and wept over liy turns 
“go we held a council uf war with ourselves In at¬ 
tempted cool reason and positively could not see why 
an Inn-ease of rapacity In a balloon must necessarily 
diminish Its efficiency, or that a greater range In the 
amount of goa to be evolved on the occasion, and In 
the number of aand bass to be retalnod or thrown 
away according to tbe object of ascent or descent, 
should destroy control over the eloment to bo navi 
gated 

“The few uncut ropes are held by strong arms, the 
enterprising workman who seems to desire an ascent 
on the edge of the basket la Induced to got down and 
put a bag of aand In hla place, the other two gentlemen 
who determine st the eleventh hour to acquire aerial 
honors scramble In when the swaying has begun, the 
'last dying speech and confession' has bean mods, at) 
hand* let go—and wa are off! Wa don't bellave It. 
bowavar. In the slightest degree There la no motion 
perceptible, and wa ourselves are ontlroly stationary 
Something to be aura Is the matter with the field It 
baa dropped Perhaps that la the reason why the 
crowd down below there Is making such a noise They 



are frightened, moat probably To be aura, they hare 
some reason, for It Is a rather alarming occurrence 
for the solid earth to rail dawn In that way, eapeolally 
when all nature Is so calm, and the sun shines so hap¬ 
pily. and our car la so nice and flxod Bo we feel 
budly about our unfortunate fellow beings who are mo¬ 
mentarily becoming smaller Suddenly a brilliant Idas 


belief us that we have actually begun the great asosot, 
end we forthwith begin to wave tbe flags and hurrah 
and Jump No, we don't Jump, for there Isn't room, 
hut we would It we could. The mite* down below 
give cheer after cheer responsive, and run futllely In 
our course, and wc fly away 
“Although nothing could have been easier than to 
have risen Immediately to a great height, yet as the 
lower breese was northerly and light, we purposely re¬ 
mained In It, as thereby a deliberate view of the city 
and Its environs was presented that could not be hoped 
for once In a thousand time*. We had precisely tbe 
day, the hour, the ourrent. and, above all, the balloon 
for a bird’s eye Inspection of Philadelphia, ao sailed 
calmly on, silent, and ravished with ecstasy At the 
altitude of three thousand feet we look down fondly 
on army's Perry, Darby, and the park, scenes of our 


house* of soml rural Moyamenslng. picturesquely 
Isle tod In green lskss and foliage Next we glide on 
over the great otty, seeming to lie asleep In that soft 
summer evening, with never a breath to disturb Its 
happy rest, save the vague murmur of Itfo which steals 
upward toward na, like the distant hum of Invisible 
Insects. We are higher now, and to the naked eye 
vast buildings like the Continental are distinguished 
chiefly by their known position, but as we pass along, 
the streets radiate on all sides with mathematical ex¬ 
actness, bordered with faint green lines of foliage. 
The public squares are patches of verdant enamel, 
and the splroe point up at us with the beams of the 
sun shining from their whiteness until they only esn 
be likened to the hoar-frost appearing on a window In 
winter Par away Otrard College la discerned in the 
distance as an anthill of marble duet, and Falrmount 
Is found In a fafry toadstool, with the Schuylkill curv¬ 
ing close to It like a silver thread dropped, perhaps, 
from the robes of Titan la herself But It la perfectly 
In vain to attempt any description of this most ex¬ 
quisite scene, which naught but the colors of ths most 
gifted eould pretend to convoy to any who have not 
beheld It Indeed. It waa all to us but a seeming pic¬ 
ture seen In an enraptured vision There was no 
reality about It We were real, and the car. but every- 
(Oontinwtt on pope SHU ) 


VERTICAL PHOTOGRAPHY 

BY CHARLES MONROE MAN5FIF. LD 


In recording scientific material, whether planta or 
their fruits, or any pcrullar material of which a rec¬ 
ord In picture la valuable, the exact alxe Is always 
desirable Various apparatus have been constructed 
to support the camera and hold the subjects, but tbe 
real secret Ilea In the focus of the leni Any sub¬ 
ject plnoed twice tbe focal length of the lens from tbe 


lens, and tbe lens twice Its foes! length from the 
tonal plane, will give a picture natural In else Vor 
example, a nlne-lnrh focue lens placed eighteen Inchon 
from thci subject and the focal plane the same dis¬ 
tance from the lens will give a natural slxe Image 
In focus on the ground glusa without further adjusting 
tbe camera 


Nearly all actual Dm work Is done vertically This 
gives the operator the privilege of manipulating bis 
'under ground during the exposure without Inter 
faring with the subject, Tbe object to be photo¬ 
graphed la usually placed on a glam support, which 
may be either plain or ground, and the back or under 
(Concluded on page iffl ) 
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An internal combustion water pump 


THE INGENIOUS INVENTION OF H. A. HUMPHREY 


WMaapnad Interest baa bra aroused In Buropeaa 
•ngineerlng elrols* fn a now type of pomp thnt has 
bran evolved by a well-known English engineer, Mr 
H. A. Humphrey, 

M. Inst, 0, B. It la 
baaed upon an an 
tlrely new principle, 
and la a revolution¬ 
ary departure from 
existing practice, the 
novelty of the de¬ 
sign compelling a a 
much attention a a 
its remarkable efflcl 
ency and eoonomy 
The pump la 
baaed on the funda¬ 
mental principle of 
Internal explosion, 
but does away with 
all the uanal work¬ 
ing parts of a gas 
engine, such aa the 
piston, connecting 
rod, crankshaft, fly 
wheel, two-to-one 
gear cams and bear¬ 
ings There are no 
moving parts what 
ever except the sim¬ 
ple mushroom UT1UAL OOXBUsTXOV WAT** 
valves, which open im. 

and close automati¬ 
cally, due to premuro changes, and the uae of a fly¬ 
wheel la not necessary because a column of water, 
forming part of the water pumped, acta aa a recipro¬ 


cating flywheel. The water column, which also acta 
as a piston, haa tour unequal strokes, such aa theory 
requires when expansion la carried to atmospheric 
pressure, These stroke* comprlte long strokes during 
combustion and expansion aa well aa during exhaust, 
a shorter stroke during suction, and a still shorter 
stroke daring compression There Is no valve across 
the discharge pipe at any point, so that the water hu 
a perfectly free passage from the explosion chamber 
to the high level tank. 

The explosive mixture of gas and air Is Ignited, aa 
in the ordinary Internal-combustion engine, and In 
contact with one end of a column of water which fnl 
fllli the dnal function of piston end flywheel and 
move* so aa to draw In a fresh combustible charge, 
to compress tbla charge previous to expiation, to 
permit expansion to be carried to atmospheric pres¬ 
sure, and finally to exhaust the products of com hue- 
tlon. All these movement* are brought about and con 
trolled by changes In the momentum, which occur 
naturally In the column of water Itself 

In order to explain the cycle of operations In a 
pump 0 the simplest type, a reference to the accom 
panylng diagram will be found useful. The pump 
proper Is built up from three main castings. There 
Is the combustion chamber < 7 , the water valve ihamber 
W, and the bend B, which connects the pump to the 
discharge pipe D, leading to the elevated tank K T 
The suction tank 8 T Is extended to embrace the 
valve-box chamber, as shown, so that there Is rree 
secret of water to all the water valves 7 The last 
are plain mushroom valves, opening inward, and held 
on their seating by light springs In the top of tho 
combustion chamber Is an Inlet valve A, as well as an 
exhaust valve K Arranged between these two valves 
la a simple Interlocking devlco, 10 that when valve 


A has opened and closed 11 lock* Itaelf shut, and re¬ 
leases valve X, and when valve if haa opened and 
doted It locks Itaelf abut and releases vnlve A Con 
■equently, each tlmo auction occurs In the chamber 
these valves open In turn. 

For the purpose of demonstration, suppose a gaseous 
charge la compressed In the top of the combustion 
chamber C, and 1* ignited In tho usual manner by the 
sparking plug, which projects through the top casting 
or head of the combustion < hamber All the valve* 
are shut at the mutant the charge Is exploded, and 



NWTIOMAL VIEW OF IITX1XAL COKIUITIOI PUMP. 

the Increase In pressure resulting from the *xi*nded 
gases forces the water downward In the pump, and 
sets the whole column of water In the bend U and dis¬ 
charge pipe I> In motion The column of water attains 
kinetic energy while work Is being done upon It by 
the expanding gases, so that when (hose gases finally 
expand to atmospheric pressure, the column of water 
may bo moving, say, A feet per second The motion 
(Continued on pagr 2B1 ) 


RAPID TRANSIT BY BELT CONVEYOR 

A PROPOSED AMPLIFICATION OF NEW YORK'S SUBWAY 


The method of rapid transit by means of continu¬ 
ously moving endless platforms has never as yet re¬ 
ceived the attention which It* unquestionable advan¬ 
tages deserve, for, within certain limits of speed, It 
poasesus a capacity for carrying passengers which Is 
so far beyond that of any existing system as to place 
It in a class by Itself That the system has not been 
put Into practical application In the solution of those 
problems of congested city truffle for which It la so 
admirably adapted, can only be explained by the ex 
treme novelty of the method employed, the Inertia 
of that deep-rooted conservatism, which, even In this 
strictly utilitarian age, exerts such a powerful con¬ 
trolling Influence on human affairs. The construction 
and operation of the moving passenger platform is 
■o simple, and Its great carrying capacity la so obvb 
advantages are readily 
perceived even by the layman who may 
have no particular mechanical aptitude 
or training, and It la certainly algnifl- 
cant that the proposal to equip a sec¬ 
tion of the proposed New York Subway 
with a moving platform haa received 
the Indorsement of such men aa Henry 
B. Seaman, the Chief Engineer or the 
Public Service Commission, and of Hr. 

L. B. Stillwell, the electrical engineer 
who was responsible for the electrical 
equipment of the Elevated Railroads 
and the New York Subway system. 

Interest In the proposed moving plat¬ 
form baa been recently revived by the 
recommendation of the Board of Esti¬ 
mate of thla city that a moving plub 
form be installed In a subway extend¬ 
ing acre** Manhattan Island from the 
Amt to the Hudson River below view as V 
Thirty-fourth Btreet, and on the front 
page of the present issue la 1 an- 
ttpaal Illustration, which show* the 
general character of the construction both of the sub¬ 
way and of the moving platform itself. 

In times branch** of our Industries, for the seo- 
nemfcnl operation of which it Is absolutely neeearary 
that material be conveyed from plact to plan at a 
maximum speed and with a minimum poet, it ha* 
bean fond that there Is no system of tnagportotlon 
Which so perfectly fntflUa these conditions aa the bait 
eaaveyov Particularly 1* this true where a gnat 
bulk of material, emudsttne of more or lew finely 
dfrida l unfed, nth aa coal. Iron ere, aid wheat, have 
te ha wri to mat qaaa mm vttft aa totte trier 


ruptlon as possible and wlthont an? manipulation by 
hand In this system, an endless belt moves continu¬ 
ously In a given direction, and facllltlos arc provided 
for loading the material on the belt at any desired 
point and for unloading It therefrom at sny desired 
point of delivery 

The moving platform is nothing more nor lees than 
a huge bell conveyor, In which tha material to bo con 
veyed consists of ths teeming millions which consti¬ 
tute the passenger traffic of a great city, with pro¬ 
vision for loading tha paasengera at any point through¬ 
out the length of the platform and unloading them 
while the latter Is In motion The train consists 
of short Jointed platforms, coupled together and form¬ 
ing an endless chain which la kept In continuous 
motion Thla platform U provided with transverse 
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■eats, and if travels at a continuous uniform speed 
of twelve miles par hour For transferring the pas¬ 
senger from the fixed station platforms to the seated 
platforms, there are Introduced between them three 
narrow "loading platforms" which move at differen¬ 
tial speed*. The first of these adjoining the station 
platform moves at three miles per boor, the text at 
six, sad the next at nine miles per hour Tbs paasen 
gtr who wishes to board the train, faces the direc¬ 
tion hi which It Is moving, steps onto the three-mile- 
sertoar platform, and, crossing the other two sue- 
m m Italy, takes Us ssat Ths soassss of th* saso- 


lator or moving stairway, of which many are now In 
operation throughout the country, remove# any doubt 
of passengers being able after a little practice to ac¬ 
commodate themselves to the speed of three mllos an 
hour Involved In boarding the train 

The advantage* of the arrangement an summed up 
by the Chlof Engineer of the Public Service Commis¬ 
sion are as follows 

1 A vastly Increased capacity, and scats for all 
IMuwengers. 

It There Is no delay incurred by waiting for trains 
at staLtons, an thn train In always there and con 
xtxntly moving 

3 Passengers may board or leave the train at any 
point at will, and Instead of plating stations one-tblrd 
of a mile apart, as on the present Subway, they may 


deed at any Intermediate point, and 
the construction may lake the form of 
a continuous arcade 
In Its general construction the tun 
nel would be similar to those built for 
the ordinary Hubway trafflt It Is pro¬ 
posed, however, Id build artadee 
throughout Its length, with store win 
dows at basement lew I, nnd lontlnu 


way platforms At cm h street (row¬ 
ing, and If It be deelred at one or 
more points between them ticket 
booths and turnstiles will be Installed 
—an arrangement which would permit 
paasengera to board the run praitl 
rally at any desired point throughout 
the length of the subway 

7 flee trie rim arrangement* for driving the 

platform by elmtrlial power an us ful 
lows Extending longitudinally be¬ 
neath eaeh platform la a pair of I- 
bfoma, the upper flanges of which are riveted to thn 
bottom of the platform, while the lower flanges serve 
to support the weight of the platform upon (Mini of 
wheels, which are carried upou transverse shafts 
mounted at Intervals of 2 feet B Inches, upon concrete 
piers, as shown In the engraving Between out It pair 
of longitudinal I beams la carried a pair of horlxontal 
guide wheel* which engage a guide rail thnt senes to 
keep the platform In proper alignment At eviry 76 
feet, 10-horee-powcr motors are mounted on the floor 
of the subway, and are connected by a chain drive 
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CORDMOD TACTS ABOUT HALLIYW COM IT. 

A few raus presented In a luudmiwil form inns' 
pos»ll>l> IntprPHt Hip reader* nr th. flutMin. Ajikhi 
i an who wl*h to follow th« cnurse nf Halleys i-omst 
In Ihi hi*M fig during Its prem nt appinr 
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And with elm Malory of human thought and civilisa¬ 
tion Tltc HuptraUtloui dread with which It was re¬ 
garded In medieval and ancient times swayed many 
a monarch It wav Instrumental In forming the poll 
(lea of lioula le Debonnalrn lu 837 It blued In the 


The Inal perihelion paaaagp is turn il 
on November 16th IV II The pputul 
)h rlhf lion paaaagp will ocnir nil April 
juth mill TIip pi rllulloii dlatanm will 
be 0 687, anil the nphillon dlaianip will 
he v, in TIip <(.(••■ifrlclty la «%7, the 
loriKlmdi nf uacpiullng node la 57 deg 


16 n 


, iiio 1 


1 la 111 


a Inclination of Ihe orbit 
la (llu! deg 12 min +) 17 deg 48 
mtn -- Hip longitude of perihelion Is 
KtB dig + and tbo motion Is retrograde 
lit other words opposite to that of the 
planet The diameter of the nucleus inn 
not of rourso be slalnd with anything 
like uuiirni) at Hie present tlmr, hut It 
la nut likely to noted 120 000 miles 
At the end uf Kiliruary Piof Harnnrd 
of Verkia obaervutury cNtlmutcd tbs tall 
to la HOOOono miles long Juet Is fore 
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tlon which was vsrltod after the imt astronomer 
was In his grave 

A comet which has reappeared regularly for over 
two thousand years must be compered of fairly endur¬ 
ing stuff Just what Its composition may be, the 
I for the Orst 
to tell, for la MSS the 


t ronomical photography perfected 



as against 6,000,000 miles In 1626 iintu .m iha ori 

Moreover, on May tKth iho earth will •huwnUuu 

be unvnloiHXl In the comet's tall for a ,bo ” i 

few hours A few days later the ' M 

comet will be visible In the weetern 
sky after sunset with a 15 deg nr 20 
deg splendor After that It will speed away from the 
solar system The last glimpse of It with the naked 
eye will be obtained probably at the end of June. It 
will not reappear for seventy dvo years 
Halley's comet Is notowortby because U was the 
Brat comet tor which an orbit was plotted and a time 
tablu calculated It has a history more or lees Identl 


I the nrbtts lint cm th« ecll|Mli 
ihe orbits Indicate tb« part Mo* the orilpUr Th< 
■ ttirfe ftbow* the aiffim of tbo oodlac. Tbr cattail*! (Mtoomtete) kmffttailv and 


sky when the Turks threatened to overrun Europe In 
1466, and when the Reformation wu at Its height In 
1631 It struck terror to the Buons under Harold 
In 1066, when they were conquered by William of 
Normandy This foar of the middle ages wu dis¬ 
pelled only when Halley made his great prediction In 
1683 that the comet would return In 1758, a predie- 
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Thanks to two contemporaries devotad 
to South American Interests, La Argen¬ 
tina and The Standard of Buenos Ayres, 
we are In a position to publish some 
quite complete Information regarding the 
two new dreadnoughts, contracts for 
which have recently been secured by the 
Fore River Company Comparison will 
naturally be Instituted between them and 
our latent dreadnoughts, the “Wyoming" 
and "Oklahoma.” They are BO feet 
longer, have about 3 feet more beam, 
about a foot less draft, and their dis¬ 
placement la 1,600 tons greater Tho 

chips are ss fully protected, and If ex 
pectattona are fulfilled, they will have 
two knots greater speed, a result to 
which their greater length and liner 
lines will largely contribute The 

armor plan appears to be about 
the same, with the addition, however, 
of a certain amount of special protec¬ 
tion against underwater attack. Be- 
■ Siue of tho emplacement of the two 
central turrets diagonally, the end-on 
Arc, both fore and alt, will be double 
that of our ahlps, the broadside Are 
will be about the same 
A study nf the Inboard proAle for 
which w« are Indebted to La Argen 
tlna, reveals a symmetrical disposi¬ 
tion both nf the gun and motive-power 
weights, and ono le Impressed with 
the fact that, with the exception of 
Urn aftermost pair of guns, the battery 
Is rsrried high above the water upon 
a lofty unbroken apnr deck extend¬ 
ing some 460 feet throughout the 
length of the ship Another excel¬ 
lent feature la that the secondary bat¬ 
tery In mounted entirely upon the 
main deck, or one deck higher than In 
our own "Wyoming" Hence, these 
guns should be capable of service In 
practically any weather In which an 
art Ion i-ould be carried on The main 
battery Is mounted In two stepped 
turrets rorward and a similar pair 
aft and In the two turrets placed 
in ichelon amidships Tho single 
military mast, hnlft apparently of 
open steel trusawork, is placed ex 
actly at the center of the ship, and 
n below It are the englno-room compart¬ 
ment* containing tho propelling tur 
bines Immediately fore and aft of 
tho engine room are the turret hoists 
and ammunition rooms for the central 
pair of turrets. Fore and aft of these 
are the two separate sets of boiler-room compart¬ 
ments, while fore and aft of these compartments, 
again, are the turret hoists and ammunition rooms 
for the forward and after pairs of turrets. 

The separation of the one military mast from the 
neighborhood of the forward smokestack, bridges, con¬ 
ning tower and forward tnrreta to advantageous, In- 
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asmuch as It la thereby removed from the favorite 
elm Inf point of modern gunnery, which la a little 
forward of the base of tbe foremaat 

The poaltton of tbe V-Inch battery, with a protec¬ 
tion of R tnchee of armor below and 6 inches In front 
of It, must be considered very eatiefactory. al though 
tbe protection la not equal to tbe 9 Inches afforded 
to the 6-Inch battery on our Jaleat ships. Excellent 
also la tbe protection of the amokestack to a height 
of )B feet above tbe spar deck by a (pedal stool plate 
lVt Inch In thickness. 

The following particulars taken from Tbe Standard 
of Buenoe Ayres, will be of Internet Tbe main armor 
belt will extend for 260 feet In the center, and 4 feet 
9 Inchea above and 2 feet 4 Inches under the normal 
water line, the uniform thickness being 12 Inches 
The armored band will extend 76 feet toward poop and 
bow to the barbettes, but with tho thl< knos of 10 Inches 
only Above the principal belt of armor for the whole 
length of 400 feet there will be armor of 9 Inches In tbe 
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under tbe same terms and conditions aa If It were 
•till held by the Aero Club of America. Should the 
bolding dub, tor any reason, be disbanded, tbe custody 
of tbe trophy shall revert to the Aero Club of America. 

Should a contest or trial under the rules not be held 
within a year from tbe date on which a foreign com 
petlng machine shall have won tbe trophy, the foreign 
aero club having possession of the cup shall give up 
Its custody of the same and .shall return the cup to 
tbe Aero Club of America, In order that tbe compe¬ 
tition or trial foT that year may be held In the United 
States of America 

The conditions under which tbe competitive teets 
and trial* shall be made shall be determined by tho 
Contest Committee pf the Aero Club of Amur It a and 
sin h conditions shsl) be made progressive In their 
severity of tost, as far aa possible, tn order to foster 
and develop the progreaa of tbe art of aerial navlga 
lion 

II All beavler-than-alr machines of any type what 
ever (aeroplanes helicopters, urnlthoptnni, eti ) shall 
be entitled to compete for the trophy but all maelitnos 
carrying a balloon or gas-contalnlng envelope for pur 
poses of support are excluded from the competition 

III In order to compete for this prise the con 
testant should Bln with tbe Aero Club of America a 
formal entry, addressed to the club at lls headquar¬ 
ters In New York, dectaring his Intention to compete 
for the trophy Whether the trial la to be made at 



Inch thick The total wi Ight of the armor, barbettes, 
turrets etc. will bn 7,000 tons The bottom of the 
ship will be protected against submarine mines with 
(WO tons of nickel steel The turblni engines will be 
In three separate and Independent compartments, and 
the boilers will b« In alx compartments, divided Into 
two groups Tho rapacity of the coal bunkers Is 4,000 
tons and there will be tanks for flUO tons of petro¬ 
leum Tho turbines will develop 39 600 horse-power 
with 26 millimeters of pressure of air In the boilers 
This, with a displacement of 27 600 tons, will give a 
speed of 22% miles an hour for eight nuecesslve hours 
With this speed the radius of action will be 3,800 
miles, at a speed of 16 miles the radius will be 7,200 
and with 11 miles an hour 10,100 miles. Tbe cost of 
each ship will bo 911.000.000 

THI NtDIfflO MIU011 FLY I WO KACHUI 
TBOFBT 

COfUIITIONS VOS 1910 

The Bcibimnc AMKkicAit Trophy for heavlcr-than- 
alr flying machines was offered by tho Scikntific 
American for annual competition uuder tho rules and 
regulations formulated and promulgated by tho Aero 
Club of America In 1907 

The flrst trial for this cup was held at Hammonds- 
port, N Y, on July 4tb 1908, by the Aerial Experl 
ment Association of Hammondsport N Y The mini 
mnm distance to be covered waa ono kilometer (3,280 
foot) The trophy for 1908 was won by Glenn H 
Curtiss In the “June Bug," he having made a flight 
of 6,090 foot This was the flrat ofllclal public flight 
for a record mads In the United States 

The trophy waa also won for the year 1909 by 
Glenn 11 Curtlaa, who on July 17th fulfllled tbe new 
conditions of tbe competition for that year by cover¬ 
ing a minimum distance of 26 kilometers The actual 
distance covered was 26 002 miles In 62 minutes 30 
seconds, which was considerably In excess of tbe mini 
mum distance required 

Doth of these trials were made under the super¬ 
vision uf the Contest Committee of the Aero Club of 
America 

tn accordance with tbe deed of gift which pro¬ 
vide! that tho conditions for each contest for this 
trophy shall be made progressive In their aeverlty of 
test In conformity with the progress of aerial navi¬ 
gation, the conditions to be fulfllled by tbe next per¬ 
son entitled to have his name placed on the trophy 
shall be a Sight of not less than 40 miles across coun¬ 
try Tbe contest for 1910 moat be held within tbe 
United State*. 

SULKS OOVKBRIWO COMPETITIONS IQS THE SCIKimVIO 
American Taoruv ro* 1910 

1 Tbe tropby la to be the property ef tbe clnb 
and not of tbe members thereof, except In tbe event 
that any one person shall win tbe trophy three times. 
In which cue It la to become bt» personal property 

Should the tropby be won by tbe representative 0f 
tome foreign dub affiliated wftb the Aero Club of 
America through membership tn the International 
Aeronautic federation, It shall be held fa the custody 
Of aaoh dab. but It shall bo subject to 00mpetition 



a recognised aeroplane meeting or at a special trial, 
tbo contestant should Indicate the date upon which 
he seeks to make a flight lie must also de|>o*ll tho 
amount uf the fare from New York to the pluco of 
trial, and return 

A reasonable time must be allowed for the repre¬ 
sentative of the clnb to reach the place where tho 
aigbt Is to be held If the trial la to be made within 
26 miles of New York city, the amount of tbe fare 
will be defrayed by the club la case tbe Contest 
Committee find that the place of trial la too far dis¬ 
tant, and they are unable to arrange to have an offl 
rial present, the conies taut may be required to hold 
tbe trial at some convenient place mutually to be 
•greed upon 

IV Tbe person or committee having charge ot the 
test or trial shall make careful measurements of tbo 
distance covered by the flight, and ihall prepare a 
written report of the leet or trial, which shall be 
delivered to the Contest Committee of the Aero Club 
of America, and In such report aball state fully 
whether In his opinion the machine can be handled 
with safety, and, as far aa possible, he shall determine 
tbe speed attained during the flight. He shall also 
take Into consideration the question of stability and 
ease of control, and he shall state In his report weather 
•nd wind conditions. 

V Tbe flights will be made in as calm weather as 


possible, bnt tbe contest commlttoo or Its represents 
tlve will at Its discretion order tha flight to begin 
at any time It secs fit, provided the velocity ot the 
wind dooa not exceed twenty miles an hour The raa 
chine may start by runnlns on the ground or upon a 
tnuk under Ita own power, but on special launching 
device will be permitted There Is no requirement as 
to tbe height above tbe ground at which the machine 
must fly 

VI Complete specifications of the competing mi 
chine, giving weight, supporting surface and power 
of engines together with a description or tho beat 
trial of the machine, shall bo forwarded to the Con¬ 
test Comm!(too at or before the time of making entry 
for the contest. 

VII The trophy shall be awarded for tbe year 1910 
to the contestant making the longest cross-country 
flight during tho year The distance covered must bo 
at least 40 miles as I he < row flies, or to a point 20 
tnllos distant, reluming to the point of departure 

The trophy aball nut la- awarded unless formal 
entry for the same has ts-en lodgi-d by the bona /fab- 
owner of tin maililni wUh the Contest CommlUuo of 
the Aoro Club of America In accordance with tbe 
conditions elsewhere specified The name %nd record 
of the successful contestant shall be appropriately In¬ 
scribed on the trophy 

VIII AH teata and trials shall be under the offi¬ 
cial supervision and direction of the Aero Club of 
America, and all questlona that may arise In regard 
to such contest or trial shall be decided by the Con- 

‘ Ita decision In all 
and without right 


Ine which machine has made the beat perform 
during tho year 11410 It shall arrange that a com 
lou between such machines be held, and tho ma 
> making the host performance In such test shall 
varied the trophy for the year 
No trial or lest for the year 1011 will be allowed 
Itae rules governing the competition for that 
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XH XIIDEBIS’S FBOBLXM. 

lo the Editor of tho BriEirnrir Amkbican 
R eferring to Mr Rlederer's puzzle In the Bc-iEirnrio 
American dBtod February 19th, 1910 I take tbe liberty 
uf submitting what 1 consider to be the mast orderly 


6 8 18 6 U 14 8. 10 16 6 11 19 9. 18. 14 

0 8 16 0.0 12 0 10 18 0 11 14 3. 12 14 

7 8 14 7 0 16 7 10 1J 7 11 18 8 13. 16 

\ ny id laying out thin puzzli I started with No 1 
horizontally and used all the figures up to 16 Then 
I look 2 and used what I could, then 3 4, 6 8 and 
■ suiceesively which la about all there la to do 
Wavprly Iowa H N Woodford. 

The t urrral Nnpplcment, 

W P Dreapir s ixcellent 1 onsldcratlon of the artl- 
flrlal silk Industry Is concluded In tho current Hufplb- 
mlnt, No 17Kb Attenllon has been again directed to 
the possibilities of radium as a (urntlvc agent by 
Sir William Ramsay and Hlr Lauder Hruntnn For 
tbls reason an article on the subject In the current 
Sirmiirivi should bo read with Interest Lurlen 
Fournier describee the freezing process whkh was em¬ 
ployed In the construction of the Parle Bubway Tho 
case of Wright versus Paulban, and some extract* 
from affidavits and Judge Hands decision In the case 
of the Farman and HlfrloL aeroplanes is corcluded 
If. Thurn writes on airships, wireless telegraphy, and 
atmospheric electricity Most inicroatlng Is an article 
by T Kume on Japanese pearl culture, In which be 
considers tho pearl historically In Japan, mention* tbe 
Oriental bivalves whlih produce the best pearls, and 
then describes In detail the method employed by Mlkl 
moto for the artificial culture of pearls Borne experi¬ 
ments on the expansion of air by heat are described. 
Automoblllsta will read with Interest an article on a 
variable stroke gasoline motor Prof T J J See 
rnntiibutos a thoughtful paper on the origin of tbe 
lunar rrnten, In which he endeavors to show that these 
wonderful craters mey be explained by the Impact of 
some sort of projectiles W Net-net contributes an 
article on general and physical chemistry lo tbe last 
forty years. 
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in Paleolithic tlm«a It la evident In 
the art of the ancient n—Assyrian 
Grecian, Rgypllan Hlntorlc lnveatl 
gation shows that all peoples, how- 
evor savage, have uniformly used by 
preference not only one but the same 
hand- the right It Is said that soma 
races today manifest either handed 
ness, but this Is in the last degree 
doubtful Such statements have, for 
example, been made concerning the 
Japanese—that they are by law and 
practice ambidextrous. But Baron 
Komura has given positive assurance 
to tha contrary Sir James believes 
It doubtful whether "strictly speak 
log. complete ambldextry exists In 
any fully develo|>cd and civilised bu 
man bclnga, though sometimes very 
close approximations to (t occur” 

Moat human beings, then, are right- 
handed, though of course, there are 
those of great Intellectuality and 
force who are ambidextrous having 
educated themselves to this end, and 
■re exceptional by reason of the pe¬ 
culiar and sperlal training they have 
undergone The origin of right hand 

edneos will bo found, l believe, to lie much deeper groat arteries are left-sided, though In the prlraor 
than the Individual's voluntary selection whether he dial organism from which we have evolved there 
will uae hts right hand or his left, or whether be will %«a, It seems, no such symmetry The savage, 

he ambidextrous, the reason Is to be found In human from ttmo Immemorial, has prole* tod bis heart with 

, his left, his 

shield arm. I. 1 1 



handed people, la more highly dsvel 
oped than the right brain It Ip said 
that thla greater development of the 
left brain In the right handed la so 
because the heart 'being on the 
left side of the body, sends Its blood 
with greater force and directness to 
the loft brain. It does send the blood 
more directly into the left side of the 
neck, but the How of blood gt the 
base of the brain Is so equalised In 
tbs “circle of Willis," I hat the theory 
here stated can hardly he aoceptod as 
conclusive Besides, It Is contradict¬ 
ed by rho cases of left-handedness 
<whlih make up abont four per cent 
Of humanity) In which the heart la 
on the It ft aide, precisely as with the 
right banded 

An extremely Important anatomical 
consideration Is that In right-handed 
people the “apeprh center" la situated 
In Broca's convolution In the cortex 
of the left frontal lobe, while In left- 
handed people the speech center Is in 
1 he samo position, hut In the right 
frontal lobe Now H has been found 
that damagp to Broca’s convolution Jn 
the left hemisphere deprived the right 
handed man of spoech, which Is unimpaired In the 
left handed man under tbo same circumstances, the 
left handed man would suffer In the aame way, wore 
[Continuid on page £68 ) 
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It of a detail la a photograph. 



















































Masch a6, 191a 


Scientific American. 


THERMAL TREATMENT OF STEEL INGOTS 


BY J. F. SPRINGER 


There bic two considerable Imperfm tlnns which ac 
comiiany 1 In lusting of steel Ingols The more con 
spit nous one In thui of Ihi pipe Thin la a conical 
entity tthhh forms in tin uppi r portion In Ft* 1 
wo haw In Hu mnlir two longitudinal slabs taken 
from ril.il IngntH wliii li nxlillilt Hu pipe very 
(|| uilv I In iihmhI explanation of this curious 
Nil million n 1,111 ils It as u ■ oiiwstuence of con 
liBiin.ii 1 mold full of molten metal tan 
uni U lull when lh< Ingot him cooled off 
1 In 10 Ih lii ThiI u ioIii metrlo Iona of perhaps 

1 III r I out Mill this lines not aecuunt for 
the form of Ihe pipe Why should It he eonl 
calf It lias been suggested that iterhaps con 
trai lion at the ninnu nt of solidification con 
trols this matter To this, however, the an 
swi r Is made dial Kray ibh! Iron expands at 
this moiiiinl miiI vet It forms a pipe 
W'ln 1 to r steel ixpanils 01 1 mitral ts In the art 
nl ri> wliiK no mu sis ms to know with any 
i< rlulnli Mill sloel (nKots farm decided 
pipes ns any 
I'rof llowe hue 
whlili may help as somewhat 
coedliiRly lint Kim 1 Ih teemed Into the mold 
It finds the walls anil bottom of that mold 
at a very low temperature, i-umparatlvcly 
Tliesi molds luvolvc quite a large mass of 
material as may be understood by uotlng the 
substantial character of those shown In Fig 

2 Ihilr luollPK effect Is consequently a 
considerable factor The Aral eolld melal of 
this cooling Ingot will constitute a shell 
conforming to the sides and bottom of the mold and 
containing a heavy mass of molten steel Now, 
whether eiiwnslon or contradlon takes place at tho 
very moment of freeulng, the steel of this shell will 
undoubtedly ateadlly contract As this goes on. It 
meets resistance from the weight of the liquid within 
Prof Hose thinks that at times the elastic limit will 
be exceeded There would thus arlsi a tendency to 
s "set," with the shell upon Anal cooling larger in 
cross section than would otherwise have been the 
caao Of lourse, the solidifying material confaitinK 
with the shell on the Inside will illng to It And 
further, one may conceive that, an the shill thickens, 
successive layers will come to normal temperature 
with expanded croaa sections, for reasons similar to 
thoae 1 out rolling tho outer shell If so much ts 
granted, It In eany to nee that thorn Is a tendonry In 
leave Ihe reglun of tho axis empty There la, how- 
over, another leudemy at work seeking to nullify 
this. This Is tile gravitation of the fluid metal Thla 
lends to All Up the pipe al the bottom And so the 
lower portion of the Ingot be<omos solid throughout 
Hut this transference of material from points above 
to pelntn below impoverishes the upper portion, with 
tho n suit that a pipe really forms, and that It Is 
more extensive In <rosa seetlon as one ascends 

Tn cllminale (lie pipe many procedures have been 
employed Those divide ihimiulvos Into the mcihaul 
enl mol hods mid thermal ones. Perhaps Ihe most sue- 
eessful process which has yet found Its way Into com 
merrial prailhc Is the Marmot procedure described 
In nn ankle by tin author In the Hi ihtimi Amkhi< am 
for May .>9111, I'lU'i Methods, such as this, operate 


with a view of eliminating the pipe through the forc¬ 
ing In of Its walls upon themselves while the In¬ 
terior of the Ingot Is In a liquid or plaatlc condition 
The elaboratoneaa of the apparatus necemry, And the 
length of time required, are serious considerations 


which operate against some, at leaat, of the mochanl 
cal processes But efforts have been made to solve 
the problem by thermal means. If the steel at the 
top could be kepi highly liquid unUI the lower part 
of the ingot becomes solid, then with smh a reservoir 
perhaps the pipe could be progressively nilod up' as it 
formed Upon some such fundamental Idea the ther 
mal processes depend Krupp la said to have pound 
molten slag upon the tops of tho Ingots Apparently 



Fig. Hauteur's overflow awtliad ol pouring ingots. 

but little is known of the measure or success. This 
might, iwrhsiM provide a good method The slag 
would rurnlsh considerable beat Ita lower spoclAt 
gravity would prevent any mechanical penetration Into 
tho steel of the Ingots It has been found that, If 
Ingots are cast, having a considerable taper with the 
largo end up, the pipe will be reduced In fBct, a very 
considerable shortening has been accomplished In this 


way Experiments have been triad whore the metal 
was steel, xlnc, and wax. All show Improvement No 
doubt this effect is due to the retardation of tho cool¬ 
ing thus effected at the top by the provision there of 
a larger mats of metal. That is to say, the pipe Is 
shortened If cooling la accomplished from be¬ 
low Thera la, however, a strong objection 
thla method In that, although its length la 
located In the large 
metal In pro- 
Its corrective In Au¬ 
la thus discounted somewhat There la 
another objection on the arore that thla 
method would Involve < ompllcatlons In strip¬ 
ping the molds tram the ingots. However, 
the top Is of 
by certain 
It has been 

found that by Introdudng this compound by 
means of a rod Into lliu upper portion of an 
ingot, the pipe could be somewhat shortoned 
the consider¬ 
able heat set free U|>on the chemical reaction 
taking place between the thermit and the 
molten steel The experiments with wax In 
gots lanied out by Profs. Howe and Stough 
ton give evidence in the same direction An 
account of theso experiments may be found 
In an artlile by the present writer in tbo 
SrikuTiKit Am.sk AM for April 24th, 1#0». 
where the marked difference in the length of 
pipe offeiled by rnBtlng with Ihe big end up 
and tho revnrse Is well shown by Ingots Nos 
4 and I. In tho cases of Ingota Nob 6 and 7 we have 
the contrast realised by keeping the temperature hot 
at the top and cool al the bottom and trite reran 
The difference moasured In prrtentage of ingot pre¬ 
served from piping amounted to 48 per eonl Tills 
advantage of nearly one-half the wliok Ingot was In 
Tavor of the hot top Of murae, these experiments 
were carried out In wax and not In steel At the samu 
time, they have their weight as f onohomMve evidence 
Borne years ago experlm. nls were tried with steel by 
what may bo called, the overAow method This Is 
Prof Sauvour'i process A number of molds were 
arranged In a way not unlike that disclosed In Fig 3 
By pouring continuously luto the one on the left 
all may be Ailed It was thus found upon one or more 
occasions that the Aral and second Ingots whose heads 
were for the longest period kept hot and provided 
with liquid supplies of steel, disclosed no pipes The 
next two had small pli.es. Involving about 4 or 5 per 
lent of the Ingot length 

Now all these experiences prepare us to expect a de¬ 
cided success from the Kleiner hot top process as used 
tn Germany This Inventor applies a gaa furnace to 
the Ingot top Auimrently, however, others had bad a 
similar Idea. It would seem that their processes re 
reived but Inconsiderable attention Now Rlemcr not 
only applies bis furnace but hi' applies It at oneo 
Further, he provides an Immenae supply of heat Ho 
thus prevents any tendnmy to tho formal Ion of a 
crust over tho top Howover whether wc understand 
why It should seem necessary to furnish beat not only 
In great amount but with great promptness the fact 
(Concluded on pagi _Wi 1 
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When we consider that with the exception Of the 
Class m e m mal l*, practical I; every creature dwelling 
upon the earth at the pruaent moment began life 
within the walla of an envelope popularly termed an 
egg. It become* clear that the appellation mutt do 
duty for a very varied assemblage of objects. Not 
many people are aware that even the mammalia (or 
animala that aucklu their young) Include eeveral egg- 
layer*, yet tuch la undoubtedly the case Theee 
etnuige creature* are all native of that continent of 
animal cnrloaltlea, namely, Auatralla. although two of 
them—the echidna*—are alio found In New Quine*. 
These echidnas are queer ant-eater-like animals, of 
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BY PERCY COLLINS 

whose habits comparatively little seems to be known, 
save that they subsist mainly on Insects, and that they 
really do lay eggs. 

Much more detailed aocounts are extant respecting 
the habits of the duckbill OmUhor/tymlnti para¬ 
dox** (as science terms It) Is not unlike a gigantic 
mole in shape, save that It poasesees a remarkable 
tall and feet and bill of duck like design Its habits 
closely resemble those of th* common water rat. Fre¬ 
quenting the stream* of southern and eastern Austra¬ 
lia, It makes Its neat In a burrow In the bank Here 
Mother Duck-bill lays two white, flexlble-shclled eggs, 
about three-quarters of an Inch In taagth Whan first 
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hatched, th* tiny duck-bills are both blind and naked, 
but In process of time they acquire the adult charac¬ 
teristic, and Inue from the nest hole to feed and 
trotk in the river with their parents 
Leaving now the mammalia we And that all known 
birds lay eggs, tho largest being that of the ostrich 
Many of these eggs come from Africa, and after being 
scratched, painted, "poker worked" or otherwise 
adorned, are used for decorative purposes. Thus we 
are all familiar with them, and can realise that the 
contents of one would form a bountiful meal But 
the ostrich a egg would have appeared quite small bo- 
(Continued uh pagr m ) 
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OF SCIENCE AND INVENTION 


■OTOR-OYCLE AUXILIARY FOB BICYCLE* 

A powor attachment for bicycles has recently been 
Invented which calls for no struiturnl nlteretlons to 
be made In the ordinary bicycle and whlcb can be 
attached or detached In a Tew nilnnUD The device 
comprises a small auxiliary a his I JO Indies In dlain 
Her nilid with a light motor which Is connected to the 
rear wheel ol the bicycle. An Ingenious pivoting 



arrangement allows the wheel a pocullar lateral and 
vertical movement, so that the steering of the ma 
thine Is In no way affected and permits the wheel to 
glide over obstacles or rough ground without trans¬ 
mitting any shock or vibration to tho rldor 
The motor Is a small air-cooled, horisontal, two- 
stroke engine with a spotlally designed hub to which 
the power Is transmitted through a six to one reduc¬ 
ing gear The magneto Ignition and vaporixer are 
mounted on the same piano, and In line with the en¬ 
gine, so that the whole Is rendered very compact 
The engine is vulveless, the Inlet and exhaust being 
governed by ports, alternately covered and uncovered 
by the piston It develops 111 horse-power 
To attach the motor wheel to the ordinary cycle. 
It lg only necessary to remove the nut of the back 
wheel spindle on the chain side of the machine, and 
to attach the frame of the auxiliary wheel to the 
spindle snd bolt It u|v—an operation occupying a few 
momenta A single-lever regulator controlling the 
motor Is clipped to the handle bar. the connection with 
the motor mechanism being a flexible wire This sin¬ 
gle lever controls the action of the engine to s nicety 
The wheel complete weighs only SB pounds, and 
the motor Is capable of driving tho bicycle at an avor- 
■ge speed of 16 miles per hoar on an ordinary road, 
with a maximum speed of about 18 miles on the level 
The fuel tank In tho mud guard Is of sufficient capacity 
to cirry the motor 100 tulles 


Contact between the free carbon and the sine elements 
Is just broken by a small pellet of paraffin, and the 
liquid la retained between them by capillarity 

The electrolyte comprise* a saturated solution of 
calcium chloride which has been expoeed to the air. 
Uelng hygroscopic It will absorb water until a cer¬ 
tain equilibrium strength Is obtained, tbls factor de¬ 
pending on the humidity of the air and the tempera¬ 
ture. The electromotive force of each cell differs from 
one volt by only two or three per cent If expoeed to 
very different conditions of temperature and humid¬ 
ity, but It has been kept steady to within 0 1 per cent 
for two or three consecutive days. 

In conjunction with an electrostatic voltmeter, tho 
battery is very convenient for the following purposes 
In all experiments Involving the use of a quadrant 
voltmeter, as the needle can be charged to any desired 
voltage np to 1,000 volts, since tho battery Is so de¬ 
signed that one or any number of ulemants can be 
taken, for thu comparison and calibration of electro¬ 
static voltmeters, for the comparison of capacities, 
and for the measurement of high resistances by tho 
method of discharging a condenser through them and 
noting the time taken 


BBT10T0B TUB yntX-ALABK BOXES. 

The problem of so designing s Are alarm box that 
It can be owned and operated by any one in an 
emergency and yet will tend to prevent the sounding 
of raise slsrms. Is one that has engaged the attention 
of inventors for many years A very Ingenious solu¬ 
tion of Lbe problem hi presented In the accompanying 
Illustrations. The alarm box Is closed by a cover 
which bas to be raised as shown In one or the Illus¬ 
trations to permit the operator to lnaert his hand 
through an opening and release the alarm median 
Ism At the momont of the release a handcuff closes 
over the wrist of tbs operator, as Illustrated In an¬ 
other photograph Tbe handcuff Is not chained to tbe 
alarm box; for this would make a prisoner of tbe 
operator of tbo alarm, whoso services might be badly 
needed at the Arc Instead, however, the handcuff 


should be of value to small as well as targe dealere 

taking one cap at a time from the magaxtne and press¬ 
ing it firmly Into ptaoe on the top of the milk bottla. 
It not only adds to cleanliness In dairies, hot saves 
time, Inasmuch as It la many times more rapid in 
the operation of capping bottles than tht human 



FOBTABLX BOTTLX-OAF?Uf(l KAOXIXg 

hands. One ty|ie Is portable and Is operated by S 
quirk squoese of tbe handle Tbe oilier type consists 
of a battery of tappers which will operate to cap a 
number of bottles at on re The magaslne lakes the 
caps In packages from lbe machine which made them 
and obviate* the necessity of handling the cap Itself 


UMBRELLA (BXLTXX TUB AUT0B0B1LKI 

It Is Impossible to enter a vehicle on a very rainy 
day without getting wet, because the umbrella must 



A new and Ingenious high potential primary bat¬ 
tery. the purpose of which is to supply electric charges 
at known iratentlals, was recently exhibited before tho 
Hngltsh Physical Society The positive element of 
each cell conaUts Of a small carbon rod, while a strip 
of pure sine comprises the negative element, the eleo- 
trolyte being a solution of calcium chloride 
The connected ends of tho elements, which are 
mounted In parallel rows of SC, are burled In paraffin. 



serves merely for Identification It Is made of such 
form that It cannot bo concealed under the coat sleeve 
and It betrays tbe sounder of the alarm to the gen 
oral public, and Is an honor to a man unless the 
alarm la a fatae one Not until the Are chief has 
arrived with a special key to lit the handcuff may 
the device be removed This system Is also applica¬ 
ble to boxes which are locked. It frequently happens 
In such cases that the keys are loaned out and It Is 
Impossible to determine who sounded the alarm even 
whan It la known whose key Is missing 


OAPPUS BOX BOTTLXfl BY XAOBnfX. 

Greater precautions must be taken In handling milk 
than any other form of food, because It Is such an 
excellent medium for breeding germs Hand Work Is 
always objectionable because of poaslble contamina¬ 
tion from unclean Bugera. Heretofore milk bottle* 
have commonly been capped by hand. Now a simple 
machine has been Invented for doing this work which 



be lowered before one can atep Inside Surely tt Is 
lust ss necessary to provide vehicles with some sort 
of a shelter, such as the awning of a store or the mar¬ 
quee of a public building However, anything project¬ 
ing from tbe aide of a vehicle would be objectionable 
Tbe difficulty Is surmounted quite cleverly In tbe au 
tomoblle, whlcb Is Illustrated In the accompanying 
engraving. A collapsible awning Is attached to the 
top of tbe antoniobllo, and also to tbe top of the door, 
•0 that when the door U openod to admit the paa- 
senger or to allow a passenger to nllgbt, the awning 
will open and protect him from tbe rain while he la 
raising or lowering his umbrella. Whan the door is 
closed, tbs awning shut* up Ilka a fan. 
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77 r W JLr * nd in the w«t the i Ity was growing 

dollmra more. Our imuloo will aree you tho , d, m- Wo pttBSed over Haddonfleld and 


of about a mile Here we verified tbe 
» fact that we could see with the nakad 
' eye tbe bottom or the river, and with a 
■ large spyglass clearly distinguished the 
>' great stone* in Its bed 
* j “Indeed, one of our fellow voyagers in* 
- I listed upon It that he observed tbe mo¬ 
tions of the fish. Certain It was that the 
tipple of (he plying steamer* was moat 
marked, and then we turned to the ship- 
ping Having taken a patriotic 

■quint at the Island of Smith, and the 
atlll more celebrated Tlnlcum, we reached 
the Jersey side at five minutes past six, 
observing Camdon in all Its glory The 
ourrent took us more directly toward ths 
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I to lotah- incur Long-a-corafng and Waterford, then 
j began to go much higher nnd faster, hav- 
£0. ,n « passed right through a fleecy cloud 

4y| i q. Beneath u» atreti hed almost Interminable 

„Pine forests, with tho white sand 

_aiwrkllng hero and there In tiny patches 

===jl We were at this time at tho highest altl 
tude attained during the trip, about three 
miles, and moving to the east at the rate of 
at least sixty miles an hour Here the earth 
- appeared convex Instead of concave, s 
J phenomenon often observed and ac- 

v J counted for, but none the less curious, and 
the spirits of tbe party became almost as 
high as the barometric location of their 
MBS bodies We Individually got up the lad 
Cover *der Into the hoop and Insisted on sing- 
apiece lug songs, which, owing to the rarefaction 

133 of the air and the echo from the balloon, 
had quite a stentorian effect At this 

I»7 point, aa we were far above tbe smoky 
Bin base surrounding the earth, and also I he 

13a region of clouds, the sky looked more 
beautifully blue and vivid than can be 

134 conceived. The moon was almost as 

136 bright as It Is usually at night, and tho 

138 Bun - wh lcb was nearly set to tbe poor 
people below, gave to the few cloud* tints 

40-141 to “• hitherto unknown 

14s I ,rw ® mBy liero mention that during tho 
I44 voyage we brought ’Bol’ up and down 
several times, thus having a variety of 
sunrises and sunsets within the space of 
9 minute* The atmoephore, even at our 
g greatest elevation, was not *0 cold aa was 
.expected, owing to tbe rays of tbe sur 
149 be ‘ n * pcnerally refracted from the hazy 
, clouds below Tbe chief physical manl- 
H lactation of our situation was In the ears, 

*54 for when descend Inc from g more rere- 

*5° fled to a denier atmosphere there was a 
<5S whluting, much like that In the diving, 

139 and from the same aause. 

160 ' “Although It had been tbe aeronauts' 

w._ .intention to reach the ocean, whleh now 
‘was visible, the sails on It being seen by 
tbe telescope, yet a delay of two hours, 
India oocaaloned by tbe vmstnesa of the prepnr* 
ationa before starting, limited the time 
. ao that It was an alternatfva to land on n 

1 MW Mmawbat uninhabited coast without day- 
Hffbt to direct ue to a proper spot, or 
take tbe back track. The latter ooum 
wa* moat prudent In reference to tbe ae- 
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' 1BMW 


turn flow, ttai uilimin starts to mov» 
baik Inward tlw pump. and gains vrloi 
tly In thla movement until thi wain 
rcai linn the livil of the exhaust valvt 
whlili It Bhuta by Impact The result Ib| 
that n certain quantity of burnt iimdud 
of lombiisMon bn onus Imprisoned I 
the cuRhlon fquue F uml tlu> i m-rgy of 
the moving column In expend,d In mm 
pressing tlila nan cushion to u grialer 
pressure than that dun to tin alatli bead 
(>r llie unlir In the < li rated lank E T 
Consequently n wmiid outward mom 




of w 




vel of 


uiliefl till 

ioliii h 111! preHHiiro In tin epore F la I 
oni i uuirn alinoeplu rle, and further 
mo\i mini of the watir opena valve A 
by Hint Ion ngnlnat a light apiing, and 
druwa In a freeh gaseous charge If there 
wore no friction the water would 
to the name level aa that from which the 
hurt upwnrd motion marled, but thr 
iimounl of i nmliuallble < barge drawn In 
Is allghtlv leea than thla 
would npriMiuil Onto lignin the luliiinn 
or wuiir reiurna under the elevated tank 
preaaure and innipreaHOH thi 
the combustion chamber wlilih la then 
Ignited at the moment of maximum com 
pruaulan, and the name cycle of opom 
tlnna la repeated 

The Ignition la timed by a email ap 
pa rains somewhat resembling an ordtn 
ary engine Indicator, whlrh rloaea the 
electric Ignition circuit at tho point of 
maximum eotnpreaidon, an ordinary email 
battery, trembler coll, and aparklng plug 
aa are luted In automobile practice 

In atartlng the pump for the first lime, 
compressed air la allowed to flow luto 
the combustion chamber until the volume 
of air Introduced la rather larger than thi 
usual charge. The exhaust valve la then 
suddenly opened by means of a band 
lever, and the escape of the rompreaaed 
air permits a movement of the water col 
nmn, which gives the cushion and suc¬ 
tion strokes, and so draws In a fresh com 
bnallble charge, which, when the current 
Is switched on and lonaeqnenllr fired, 
atarts the pump working regularly When 
the pnmp la stopped In tho usual way In 
regular work. It always atopa with afresh 
charge of oxplnalve mixture preaunt In the 
combustion chamber, so that It la only 
a switch on the current 
p Is started up Thla enables ths 
pump to ho set In motion from tho switch- ‘ 
board and without any preliminaries 
whatever 

The pump has been severely tested, and 
la now In regular dally work at a largo 
pumping Installation In the Midlands, giv¬ 
ing complete satisfaction The absence of 
alt complicated gearing such os exists In 
the ordinary explosion 
standing feature, and guards the engine I 
against breakdown, I ho only part that 
could fall being possibly a defective 
mushroom valve or spring Wear 
and tear Is also reduced to an Inslgnlfl 
cant quantity, and the troubles Incidental 
to lubrication are overcome 

In Its simplest form the apparatus 
verts gas power Into hydraulic power, aud 
may, therefore, be called a gas pump, but] 
If the power Is to be taken off a rotating 
gbmrt, the high preaaure water Is passed 
through a water turbine, and an hack to 
the apparatus to be continually circulated 
Tho Invention can also be applied with 
equal facility and efficiency for thi 
presalon or air 

The pump has been elaborate 
scribed by the Inventor In a paiier pub¬ 
lished la the 8r(KNTinc Asuuns Hue- 


SAPID TBAV8IT IT XH.T OOFYIYOJL 

(f'usftnui ii from page W7 ) 
with transverse shafts which carry the 
driving whcelH of the platform The 
gradation In the rate of Bpeed of the] 
sections of the plntform Is secured byj 
varying the diameter of thews driv¬ 
ing wheels, whh li nTc s Inches In 
diameter for the J-mllc ib Inrhea In 
diameter for the H-mlle, und *4 Inrhea 
In diameter for tho V-rniie platform. 
The driving wheels are eorsred with 


Here is the Machine 


which subtracts, 


which covers the 
whole field of 


writing and adding 
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*r, as are tbs bortsoatal 


inches In length, and the coupling ptna 
[are placed st ths center, from which the 
curves of the abutting ends of ths plat- 



the moving platform Is Just double the 
maximum capacity of the preant Boh 1 
way trains. According to the figures of 
the Public Service Comnclsaion. the total 
ruab-hour capacity of the live-car local 
I trains per hour la 11,600 and of the 
elgbt-car sxprees trains 86,000, wbereaa 
the moving platform, according to their 
estimate, would carry 73,600 psosengars 
hour They Mate furthermore that 
for all distances less than four miles the 
moving platform la a quicker and more 


train service end even 
[quicker than the local and express serv¬ 
ice combined, since a pamsnger may 
reach Times Square But Ion, from any 
local eutlon south of Fourteenth Street 
(that le, supposing a moving platform 
Inatalled on a north and south ave¬ 
nue) quicker by the moving platform 
than by the local and express trains of 
ie present Subway 

In conclusion, however, we would 
(und a note of warning with regard to 
the possible Interference of any moving 
platrorm subway that may be built with 
any future extensions of the present 
Subway In selecting the route, cere 
should be taken to choose a location 
where the moving platform subway will 
not block any of the future through lines 
which must ultimately be built on 
practloolly every avenue In New York 
|city. __ , , 

Why Am W, migtol-Haw dod t 

(Concluded front page M 1 
xlon on tho right side. Tho hand 
and arm centers In the brain are inti 
mately linked In the cortex with the 
speech centers. And certainly Crichton 
Rrowne la correct In the Inference that 
the preferential use of the right hand 
and arms In voluntary movement! to due 
to the leading part taken by the left 
brain “We could not get rid of out 
right-handedness, try how we might, it 
woven In the brain.” And this, I be¬ 
lieve, is the conclusion lo which we muit 
scientifically arrive “In the curious dto- 
ophoaia, In which one forgets words, 
the lesion lies In Broca’s convolution, 
one cannot say cup, for example, though 
a cop, bnt when the right band 
touches the cup, the patient at once ut- 
ra its name 

Here one reflects In the process of 
rotation, did the heart tend to be on 
the left side, and the left brain tend to 
greater development, because the right 
to be the most usodT Or did 
the right band come to be most used, 
because of these heart and left brain p ha¬ 
ms? I am, for my part, or the for- 
oplnlont the heart on the left side, 
and the greater left-brain development, 
are offset rather than causa, coming 
gradually to pass as man. In the strag¬ 
gle for the survival of the Attest, found 
advan- 


trades In which a certain a 
bidexterity la essential. For example, 
the pianist, in playing the fugues of 
\ nuist produce with the left hand 
st ths tame tones as does the right, 
and has to work a little harder too, for 
the bam notes of the piano ara more 
thickly wired than the treble. A certain 
amount of ambidexterity to essentia! In 
the surgeon. Tet this gift has Its disad¬ 
vantages, wtthal; ■■ whan a ooQsagne 
' id in this way admitted to mo that 
• dohw a mrn ki Fdttod snow 
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t|m» la wondering which hand he 
employ. Bnt it la re roly really 
ntlal that ruch ambidexterity be ac¬ 
quired. 

Finally, It may he objected. In favor 
Of general education In ambidexterity 
Suppose one loaee hla arm, and that auch 
an unfortunate be a clerk, who muit 
earn hia living by writing Such con- 
'‘agencies are almost as rare as the 
famous one by which Mrs. Brown justl 
fled to her husband her Junk-shop pur- 
ohaae of a brass sign stamped “John 
Jones, Undertaker" “Our daughter will 
soon be of marrlagable age, she may 
marry an undertaker whose name may 
be Jones, possibly John Jones, think 
how handy the sign will then be" In 
those rare oases of right handed mutlla 
tloo there will in time follow, through 
education and practice, an adequate de¬ 
velopment of tha right brain. Juat as If 
the unfortunate had been left-banded 


TiUTmT or rrxn nroon. 

(Concluded /row pope set) 
remains that by doing ao Rlemer has 
been able to demonstrate hla aucceaa In 
pipe elimination on a considerable and 
commercial scale A largo number of 
steel shafts, tho steel for which was made 
by thla process end with which the dis¬ 
card was kept at 10 per cent or less, havo 
successfully passed the British Board of 
Trade requirements. Indeed, a reference 
to Fig 1 shows an Ingot, treated by this 
mothod. In six transverse slabs on the 
right and left The slab shown on the 
upper left hand came from near the top 
Of the Ingot The longitudinal slab to 
ths right of the center of the figure is 
from another Ingot treated by the same 
hot-top procedure. The Inconsiderable 
depth of the pipe seems pretty evident 
It extends perhaps 10 per cent of the total 
length But the actual percentage of 
steel Involved Is evidently much less 
than 10 por cent of the total 
Ws have In Flgn. 2 and 4 two views of 
the gas furnace Thera la an eye at the 
top which facilitates movement of the 
appaiatus. Through two pipes—soon to 
advantage In Fig 4—tho gas and air 
enter The air la under pressure In 
cases where It seems desirable to do so, 
the furnace may be employed as a means 
of heating the lop of the mold prepara 
tory to teeming the steel Into It. The 
apparatus may then bo lot down until 
Its lower odge Is well Inside the mouth 
of tha mold, when tho pouring of the 
steel may be performed without removal 
of tho furnace There Is thus ample op¬ 
portunity to begin action wlthont delay 
However, It la regarded as Important to 
have not only prompt application, but an 
Intense 

la met by preheating both gas and air 
In fact, heat may be applied In auch in 
tonally as to raise the temperature of the 
top of the Ingot above the point of fu¬ 
sion It has been found unnecessary to 
prolong the treatment until solidification 
la completed. This Is a favorable item, 
as thus the apparatus la released for 
other service, to which Its portable char¬ 
acter makes It applicable In Fig 4 the 
furnace la In operation heating the bead 
of a GO-ton ingot. It will be understood 
that tn thla view the bulk of the mold 
Is Invisible The naked flames play upon 
the metal at the top of tho Ingot The 
preheating of the top of the mold tends 
not only to conserve the heat of the mol- 
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tlgmte this quinllou with miiik- iburuugb 
neat, as the mothod of ticatmeot Itaolf 
may, conceivably, introdiun variations 
from the rule Sled of uniform compo¬ 
sition la wanted An Ingut coat by the 
hot-top process wan Investigated as to Ita 
composition The svuragn rsrlion con 
tant should have boon 0 21 tier cent By 
taking sample! along the axis all hut 
one were found to contain carbon lu per 
centages running from 0 22 per cent to 
0 26 per cent The itreptlon wns (lose 
under the tall of the pipe Its carbon 
percentage was 0 41 per rent. Similar 
results were found for sulphur sad phos¬ 
phorus. Thus they existed In the segre¬ 
gate In percentages about three and one- 
half or four times what they did below It 
sous or cunous routs. 

( ConfJnid'ri from pag• W3 ) 

Bide the extinct Madagascar bird, tho 
F.pyornla, which nauHUii.il more than 
thirty Inches In Ita BuuUloflt clrcumfer- 

The smallest birds' eggs are those of 
the minute species of humming birds, 
which are smaller than the eggs of cer¬ 
tain kinds of troplml beetles But As 
common cuckoo lays t)i« relatively small¬ 
est egg That la to say while the jack¬ 
daw and tho cuckoo are about equal In 
•lie, the formers egg Is five or six times 
larger than the latter e The fact that 
l he cuckoo la wont to dP|*islt Ita eggs 
In the nests of birds which are usually 
mnch smaller than Itself doubtless ac¬ 
counts for thla The relatively largest 
egg Is laid by the kiwi, a stranse wing¬ 
less Now Zealand bird The egg la no less 
than five Inches long, although lbs ex¬ 
treme length of the bird Itself Is only 
twenty-seven Inches. 

Reptiles eggs are not very attractive 
objects. In the case of crocodiles and 
many kinds or tortoises they are pale- 
colored or white, and reaemble those of 
birds In shape But the egg of the 
gopher tortoise Is remarkable for Its com¬ 
plete roundness. It might well be mis¬ 
taken for a golf ball' Many makes eggs 
are soft skinned, brown os to color, and 
look tor all tbe world like a number of 
new potatoes. 

The eggs of fishes are usually small, 
soft, and Inconspicuous The most re¬ 
markable point about them Is the ex 
trnordluary number laid by the Individ¬ 
ual A single cod for example lays as 
many as nine million eggs But a strik 
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moth*—mere atom* laid upon a leaf- 
are equally attractive In point of beau¬ 
ty, tbs egg of the moth or fly rnnlu far 
above that of the oetrlch One ponder* 
upon thla strange problem without gain¬ 
ing enlightenment Why thle delicate 
lace work? Why this flower-llke elo- 
ganoeT Above all, why adorn at all ob¬ 
ject* of inch extreme minutenewT The 
■mailer the object the greater the care 
Nature see me to lavleh upon It An ex¬ 
ample of the fact I* found In the caae 
of egg* laid by the minute lnaecta which 
■pend their whole Uvre among the feath¬ 
er* of bird*. Three mlaute being* pare 
under the unsavory title of "lice 1 * Yet 
their egg*, when magnified, exhibit an 
amualng diversity of form and a beauty 
quite fairy like They are among the 
moat popular of mlrroaceplc object*. 

In conclualon It may be Mid that cer¬ 
tain lnaecta depoalt their egga In clua- 
ten which bear no little resemblance to 
nut* or fruit Bucb la tha care with th* 
"rear-horeea” (Vaafhto) and their alllea 
Poaaibly thla rewmblano* may be of Im¬ 
portance In protecting theae egga from 
the attacka of Ineectlvorou* bird* and 

Ci a re Bxpeeted la 1*10, 

The prerent year promise* to be par¬ 
ticularly rich In oomet*, four comet*, 
share of Wlnnacke, Daniel Halley, and 
Innere, hare been or an already via thl*. 
Innaa* 1 * comet, which waa veryedbright, 
appeared auddenly, ft win ha recaDad, 
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Plcturea Patents Company Patents, 
chiefly three of Thomas A. Edison, were 
pooled, and active gteii* were taken to 
purge the moving picture theater of some 
of the more objeotlonabla plcturea which 
have brought down a hall of criticism 
upon the Industry, to license the moving- 
picture theater to use the apparatus and 
exhibit pictures, and to control the In¬ 
dustry In general There were many In¬ 
dependent manufacturers who refused 
to par royalties or to acknowledge the 
patent rights of the Motion Pictures Pat¬ 
ents Company A suit was recently 
brought by the oompsny against Carl 
Laemmle, a well-known manufacturer, 
and the Independent Moving Picture 
Company of America, of which he la 
president, as well as the Pantograph Com¬ 
pany, to restrain the alleged further In¬ 
fringement of Edison patent* oontroUad 
by the Motion Acturee Patent* Company. 
Inasmuch as the patents In question had 
already been adjudicated and their va¬ 
lidity upheld, an Injunction waa granted 
The bearing brought out gome very 
Interesting statistic*, which will undoubt¬ 
edly opes the eyre of the fettered pub* 
(OMrfadad qa peg* fH.) 
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You Know Die Horse-Power i 
Of Your Engine— 

Do You Know the 
Steam-Power of Your Coal? 


“—And .Steam Power is but 
another term for ‘Dollar Power.’ ” 
This doesn’t mean the quantity of 
coal you get for your money—for 
there's many a culm bank to be 
had for the hauling. It means 
that the money value of coal is 
determined by the amount of 
steam that coal will produce. 

The' heat-producing, steam-mak¬ 
ing efficiency of coal is a question 
that should l>e settled Ix'fore the 
coal frx's under the boiler. It is a 



problem the Pennsylvania Coal 
and Coke Company settles for 
every user of Pardee Coal. 

Not by guesswork, not by the 
eye or hand is it settled, but by 
accurate scientific determinations 
of experts who are constantly at 
the service of consumers. In 


P/I RDEE bi ™"""ous coa l 


you art' assured the fullest meas¬ 
ure of efficiency from every ton 
lx'cause' Pardee Coal is all mined 
from the same Iwsin and runs 
practically uniform. This uniformity 
means dollars to tlx* man who pays 
the bills Knowing vour coal con¬ 


sumption. you can order Pardee 
Coal by the calendar. 

Pardee Coal is low in sulphur 
and ash. It is economical. 

The services of our mechanical 
engineer or chemist are at your 
disposal without charge. 


PENNSYLVANIA COAL & COKE COMPANY 

T. H. WATKINS, Receiver 

WHITEHALL BUILDING, NEW YORK 


Roalou. 141 Milk Street 


Sjraease. IJalan Bolldlag 


Philadelphia, Laid Title Balldlag 


| Try Kerosene Engine 

30 Days Free 
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RELATIVE «»»«« OH MiTYJTOT AID 00* TRAC T- 

aour ism 

T HE wisdom of the policy of building st lout 
■ small portion of tho new ships of the pavy 
at our leading navy yards has been and Is 
jet a question ui>on which there Is much 
division of opinion The principal argument In favor 
of 1 tain policy Is thnt It becomes itoulbln to maintain 
an adequate force or skilled mechanics permanently 
at the yards, and avoids that disastrous breaking up 
of the organisation and scattering of forces which oc¬ 
curs In the alack season when the annual repairs 
upon the shliv are completed and they have sailed 
for tin summer maneuvers The maintenance of a 
permanent forre increases efficiency and insures that 
the leading yards will be In a pualllon to meet at once 
the heavy slrnln nhlih would be thrown u|K>n them 
In the event of sudden hostilities. Of equal Import¬ 
ance to the question of the effect of new construction 
In maintaining a permanent force In the navy yards Is 
that of the rliaraitnr of the work that they can turn 



construction, the subject of similar dismal foreliod 
Inga Yet Suez has proved to bo one of the most 
pmHtablt- common lal undertakings In tlm history of 
the world and the Mum hosier interprlse, In spite of 
the few lean years of Its earlier op- ration Is now ac¬ 
complishing all and more than was promised 

It is well to remember, mnrimir (lint the admirals 
pessimistic vie a of tin fill in w is Irnsid upon u mm 
imiiIroii or the sailing dlslinivs bet ween nrtalli trade 
cuiteis ua Ihi two isnals and be nsstimes that unless 
the distances Ha Panama are shorter than those over 
the present routes, the new waterway will lie power¬ 
less to divert existing trade from Its present lluos of 
railing Vow allhuugli (he principle as hero laid 
down Is broadly corrist, It should not lie forgotten 
that the i-onnetllng of the two griul oiinns la certain 
lo materially nffcct the trade conditions along the 
w hole stn till of both the Atlantic aud I’acldc seaboards 
of North and floiilh America Indeed, the cutting of 
the canal limy so enlarge tin trade and liuiMirtamo 
of certain of the maritime lilies as to render It ex¬ 
pedient Tor shipping which at present uses the Hues 
t'aoal route to take (he longer route by way of the 
Panama ('anal 

Hut we should Judge of Hie value of the Panama 
Cniinl rulhcr from the military than Hie ■ unimen lal 
poliil uf \hw—a fn<t whlili Is well understood at 
Washington where uiidoiibtodlv It sited ns (he lom- 
pellltig motive In urging Congress to undertake this 
stu|H minus work Thnt 14 Miff mile trip of the battle¬ 
ship Oregon during the Spnnlsh wai was an object 
lesson, the sign I beam c of which has uner Ism for¬ 
gotten The opening ot Ihe rnnal will render tts 
whole naval force of (he United Btntea available In 
cither ocean In Its sbllltv In strike a rapid and de¬ 
cisive blow at any threatened (Hint along the whole 
of ihe Unite | Rlatcu aenboard the efficiency of our 
fleet will be practically doubled, and the fact thnt the 
whole nn\y can In a few week* time be nesetnbled 
In ihe P#c Iflc Ocean will enormously Inc recuse the 
naval prestlgi of the 1 nllcd BUtcs In the Orient and 
must Inevitably tend to preserve the peace In those 
great Oriental quest lone which begin to loom so large 
on the diplomatic horlxon So long aa the isthmus of 
Panama exists ns a barrier between the AHnntle and 
the Pnrlfle we must build at lenst three bnttleslillis 
where otherwise we would build two, and the flrst coal 
of 11 Mslruc rlon and the heavy cost of maintenance 
and tipi ration will Tnr exieed any temporary or even 
l« rmnneiit dilicit which may develop In the operation 
of the laiml ns a commercial venture 

Meanwh’lc iiitilir the administration of thnt most 
efficient body, ihe Corps of Engineer* of the United 
Slates Arntv the execution of the work la proceeding 
with a rapidity which Is in pleasing contrast to the 
confusion and disappointment which marked the 
earlier rears of American occupancy and In the 
series of striking Illustrations of Ihe work which we 
present In the present Issue, wc are enabled to give 
our readers an adequate Impression of ihe magnitude 
and solidity of the permanent worka, the moot monu¬ 
mental concrete structure* ever attempted. 


made U|Kin each vessel In the four years that Uiuy 
have been In commission The following bgures, 
taken from the report of the Paymaster-General of 
(he Navy are very conciliate on this point Iu 1906, 
their flrsl year of service, the repairs on the “Con¬ 
necticut cost *2.16 97. and on the Louisiana »">,- 
k r >109 In 1907 (be repairs on the 'Connecticut' 
amounted to *M,r>'>7 47, ami on the ■ Louisiana" to $99- 
861 1)9, mid the totals up to the end ot the flscal year 
1909 were, for Ihe navy built ehl|> *111,8919K end for 
the contract built vesael. *149167 

In view of I be. fnct that during these four years 
top cost of the r> pairs for the. Connectlc ut' was about 
II per cc nt li as than that uf tl e Louisiana " what be¬ 
comes of the oft repeated statement that our navy 
yarclH are Incapable ot turning out work of tho same 
high quality as that of our private yardst 

THE *IID OF All IMPB0VZ& PABOEU PUT 

T HE existing rentrieled parcels post system of 
the United Stales Post Office, as establlslieil 
by Congress In 1874 baa so far limited Ihe 
may exchange of commodities and merchan 
dine between manufurtnreni and ennsumers that II Is 
making the United mates ap|g>nr to be wonderfully 
behlud the times as compared with some foreign na 
(Ions, such, for Instance as England Francs and 
Germany It Is a fart to-day that an American In 
England can wild home by mail to any part of tho 
I nlted Htatos a pared weighing two and one half times 
morn than Ihe l nlleil Status limit for about one-third 
less In cost than the present home rates In 
other woids the world posial union package 
unit la eleven pounds to the parcel at the 
rate or twelve rents |st pound WhereoH the I'ntted 
States unit Is only four ixiunds to the package at a 
coat of sixteen cents to the pound Tho iiarcel rate 
In the United States prior to and rarly In 1874 was 
eight rents per pound fnr a package linutod to a weight 
of four pounds After that the rato was doubled, but 
the weight remained the same Since 1874 the cost of 
transportation has greatly decreased The question la, 
why should rot the public through Its representatives 
In Congiess be given the benefit of this decreoae by 
the establishment of a uniform low postal rate for 
parcels that wilt emoumes the use of the Post Office 
os a medium of exchange of commodities and tbua 
greatly facilitate trade? 

Since the exiierlmcntal Introduction of the Rural 
Free Delivery system In this country. Its operation has 
proved so gnat a necessity, convenience and success 
that Congress overlooks the annual deficit arising from 
the unrensonnble restriction placed In the law limit 
Ing the kind of postal matter to he carried to letters, 
newspapers, and periodicals The weight of this aver¬ 
age load Is ascertained to be but twenty-flve pounds 
per (rip while Ihe vehicle which the poetnl agent Is 
required to supply can readily carry two hundred 
pounds It Is estimated that should the restriction bs 
removed and parcels be carried, even allowing only one 
or two parcel* per trip, enough revenue wquld be re¬ 
ceived from the additional postage to mdr* than pay 
the total cost of this system, and make It self 
supporting 

A movement In this direction I* Ihe Introduction or 
a bill before Congress, prepared by the Postal Progree* 
Leagbe known as the Benoatt Rural Parcel Post BUI. 
now in the Hones Postal Committee, which provides 


for very moderate poets] local rates aM%tflMmttw 
between the city or town and place* 
country It would enable the merchants SHBlUbm- 
merclal center to send, say on telephone afpMMMll 
supplies directly to the purchaser living on tti&rafltto. 
and would promote the exchange of merehanffif^e be¬ 
tween the residents themselves on tbs roots, ad mil 
as their sending products to the commercial Mffitsr. 
the service would be somewhat similar to that of ghe 
usual postal railway < oarh and Its collection and dis¬ 
tribution of mall matter 

With the extension of good roads and the' nee of 
rapid automobiles, a longer route could be established 
than now exists, as a maximum distance, which would 
reduce the number of vehicles required and econo¬ 
mise Ihe tost of maintenance 

In this connection the experience of the use Ot the 
mall automobiles In London la worthy of note. At tbs 
second annual dinner of tho Royal Automobile asd As¬ 
sociated Clubs of London In the summer of J840, Itlr 
Henry Norman In a speech alluded to the sucogaa Ot 


service* In aud out three time* a day between London 
and thu principal towns on the outskirts of the <3ty. 
In the thirteen longdistance night automobile mall 


footed as compared with the hone service which did 
the rams work only a few months before. The Lon¬ 
don Post Office it now operating no lues than sixty 
of these motor services. 

Results of this rnsractor certainly show that the 
establishment of a very low postal rata for parcels Is 
feasible since It will iroate morn than sufficient rev¬ 
enue to pay the cost, besides saving money for the mer¬ 
chant and consumer 

It ll to be hoped that Congress will give ouch Intelli¬ 
gent consideration to all matters relating to postal Im¬ 
provement that the system, so userul and necessary to 
the people, will forthwith be placed upon a sound busi¬ 
ness basis 

HYDRAULIC TUROTE RXDUCTIOH SEAR. 

I N tbc Issue ur the Bufatikii Amukan of Febru¬ 
ary 12th or tho preaent year, we described tho 
t urblun reduction gear designed by McFarland and 
Mi Alpine In wlilih a mechanical gearing Is In 
terpoMd on the shafting between the turbine and tho 
propeller, for the purpose of reducing the economical 
high Sliced of the former to the relatively low eOo- 
nomltal speed of the latter, and It was noted thgt a 
mechanical efficiency of 9K 5 |e»r cent had been secured 
In the shop testa Simultaneously with the develop¬ 
ment of this gear, the problem was attacked by Dr H 
FdtLinger who, with the assistance of the Vulcan 
Works at Beilin, has produred a reduction gear which 
substitutes fnr tho toothed gear of the McFarland sys¬ 
tem a set of hjdraullc turbines through which a body 
of water Is kept In constant < Irculatlon, and by the 
proper proportioning of whose buckets and channel 
way* tho desired reduction of speed Is secured A 
complete description of this gear with Illustrations I* 
Riven In the current Issue of the Berm urxT to which 
reference Is made for fuller detallH than are hero 
given The turbine shaft and propeller shaft are In¬ 
dependent Upon the former la mounted a rotary 
pump, which deliver* lta water Into the buckets of a 
waterwheel which Is mounted rigidly upon tBe prh- 
poller abaft, and It will be exldent that by asUcttng 
the proper relative dimensions of tho two members, 
the desired ratio of speed between turbine and pro¬ 
peller ran be obtained In lla simplest form the re¬ 
duction gear consists of a pump, gnide channels, and 
a drltpn waterwheel, but In the larger power* one or 
more Intermediate wheel* would be Interposed be¬ 
tween the pump and the driven wheel. Indeed trana- 
formers with one or more stage* are preferable whbn 
a considerable redaction of speed U desired With R 
reduction ratio of between l to 4 and 1 to 6 using 
two reduction aUgea, an efficiency of from 80 to (8 
Iter cent Is secured This seems low when compared 
with the 98 f! per cent efficiency of the McFarland 
gear, but the German system has the advantage that 
It Is readily reversible The system has been tried on 
a small vessel of 76 7 tana, which has been driven by 
a 600-horse-power turbine at a speed of between 11 
and 13 knots When the reversing lever was thrown 
over at full speed, ths propeller shaft came to a stand¬ 
still in 6 teconds, and within IS seconds bad acquired 
a reversed speed of between 300 and 360 revolutions, 
on the w hole, It would seem that the German, bscaoss 
of lu low efficiency, cannot compete with the Ameri¬ 
can system on ships that make long oosHnuon* voy¬ 
age*. On channel and river strainers and for tags 
and small veaasls It has Sums advantages. 

Asbestine, for Fireproof Coatings—Prepare a pasts- 
Ilka mass ot asbestos, p o wdere d sQlos, caustic potash, 
and soda-water glass. To he bnrnsd and rand mixed 
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^jHMHHMg-aUaxtto record .tea been broken, 

%jlwnwr "Mauretania," wbleh reduced tho 
tap«( mg *Kk «*ne Ot MS* miles by H minutes. 
mnkg|g|i fMb|i tram Dsant's Rock to tbs Am- 
ItlS^^MHp^iddbteblp In 4 days, IB boon, and » 
qjjZHpj^g^bretnce speed of IE 91 knots. 

VljgiJHMMN* 1 * of tbs steel oar as a protection to 
MMMpM»the event of collision was demonstrated 
bMbpdMRNift- ekah of two trains In tbe Hudson 
(MMfef tbn was no such teloscoplng as would 
(aa)|Mkfca«s occurred with wooden can, and the In* 
iNkfeeSwre merely such as resulted from tbe pas- 
MMMMtalog thrown down by tbe abook of the collls- 

inn Mat Issue of Caaaier's, states edltorlaUy that the 
Urtt'BAfEi steamboat was not Bell's “Comet,” which 
MMpKBe Clyde In 1811, but the "Accommodation,” 
WBtofeftMnmeDccd running between Quebec and Mon- 
Mtt •* Iks Bt Lawrence River on November Btb, 
MJR W ttrd yean tfbsr the "Clermont" made ber 
a^Arran from New York to Albany The Drat 
sUM*ift on the lakes were the “Ontario” and tbe 
"mifcilt." which appeared in 1816 

Jlfil S f ub naval constructor, basing his deductions 
an tjw recent French maneuvers, believes that tbe 
eabmarUie will be a “submenlble destroyer" 
of m knots surface and 16 knots submerged speed, of 
satttatt rsdlus of action to accompany tbe main fleet 
mjiag cruises. He believes that the greeter tbe 
mCiaa of action and tho higher the submerged speed. 
tbs' 1 , Siam will such a vessel approximate a perfect 
fgk astir instrument or offense and defense 

Igmg^tssta of the effect of superheating recently 
ma|a Of 1110 American yacht "Malls' show striking 
iMgJlS When using saturated steam, the consump- 
Ulf, af water per Indicated horse-power wax 18 8 
panada. This was reduced to 17 pounds, with 67 de- 
graaa-af superheat. 16 8 pounds, with 96 degrees, and 
IS Ik* pounds, with iteam at ion degrees superheat, 
this jam being a saving of 16 3 per cent of iteam, a 
atffer remarkable showing Tbe trial with saturated 
abamtwaa of two and one-quarter hours duration, and 
iki)M degrees the test lasted for three hours 

dt p s p o ll Of the Public Borvlce Commission, relating 
to tUg May* Of psaMBgsr trains In New York State 
dMMr DSasmbsr, show* that 60.386 trains wore run, 
of wMafc 71 per cant ware on time at division termln 
If 1fe> average delay for each train was 19 7 min 
MS* apd tbs proportional caueen of delay were Walt- 
la*tta trains on other divisions. 40 9 per cent, wait- 
tgg^for train connection! with other roads, 14 4 per 
sent, train work at stations. 13 2 per cent, trains 
ahead, 8 per cent, meeting and pasting trains, 4 8 per 
cent, engine failures, 4 3 per cent, train wrecks, 3 8 
par oent 

As experiment which la being tried on the Hudson 
and Manhattan Railroad tunnel system beneath the 
Hntaon River will be watched with much Interest by 
both the railroads and the public It consists In 
Wtaattated station signs, placed Inside the cars, which 
an so arranged that the guard by pressing a button 
w*4* tbs train starts, rings a bell and causes the 
stflb< (a display the name or the next station This 
sms ibaHaara to be displayed until the train leaves 
ttP'MatWM designated A simple device this, whose 
tafltty 4s SO obvious, that It should have been In use 
Mgr tMd very commencement or elei trl< ally-operated 

A tfiMWoa of engineers and scientists la making 
•*a>k**nMvo study of tbe causes of the recent flood 
Ip fkrtfc, psaparatory to devising a system of protec- 
M Pb * nfir kjf which trill absolutely prevent any reeur- 
rsnos of IfigPdlaaator The main work of the coro- 
fhMk wOl be to devise a plan for keeping the 
iliMjiygnii within It! banka either by the construe- 
tlsdptf higher embankments or by the provision of a 
hpfBS channel to carry the surplus waters around 
thttjpty At the same time the commission will In- 
veedtgate the various public services. Including sur¬ 
face Md subway Hues and the sewer, gas. electricity 
telegraph, and telephone systems which were affected 
by tbe Inundation, with the Object of remedying the 
defects wbleh were developed during tbe flood 

the work of providing adequate const fortifications 
has been carried to the point at which they may 
no* be eonslderod to be very complete, at least aa 
far aa the guns and emplacements are eonoeraod. Tbe 
fall eOelaney of these forttfloathma cannot be real¬ 
ised. however, because of the lack of proper submarine 
mine equipment and the proper aeeeasorlea for the 
mlaea apd gtma tbsafy installed, such as (Ire con¬ 
trol apparatus. warehllghts. power plants, sad ade¬ 
quate exuDualtlea. Tbe attsf of Coast Artillery 
gays* “Without these sacraanrlw the 179,000^60 al¬ 
ready expended would be wasted, riaee the guns 
■wwu&S be of we mere value la tbe defense of the 
figrta ta which they are mounted than so many data- 

Wt»VTfc ** ** PfwW* *u> w*** •»«*' 




ELECTRICITY. 

As the Uliddeu tour this year will imw through 
territory where tbe telephone and telegraph service 
la very poor, It has been decided to equip tbe cars 
with wireless telegraph apparatus. This will make It 
possible to keep In close touch with tbe contestants, 
and the latter will be able to report accidents and call 
for help when necessary 

In plants which use a gas engine to drive their 
generators the variations in speed of the engines 
are not notloaable If carbon filament lamps are used, 
because the filament Is quite thlc't and does not re¬ 
spond quickly enough to show any fluctuations In 
light With tungsten filaments tbe light waverings 
are very annoying, and gas-engine manufacturers have 
found It necesaary to equip their engines with heavier 
flywheels 

A convenient method of determining variations In 
the candle-power of a lamp was described In a recent 
number of Rlektrotechnisehe Zeltschrlft A selenium 
cell Is employed, which Is exposed to the lamp under 
test and la placed In aeries with a recording mllltam- 
meter The curvo recorded by the raUllammeter, 
which Is due to the variable resistances of tbe aelen 
lum cell. Indicates tbe variation ef the candle-power 
of tbe lamp To be sure, this does not give an accu¬ 
rate photometric measurement. 

A large section of land has been bought by the 
Commonwealth Edison Company In the northwestern 
part of Chicago, where two large generating stations 
are to be built Bach staLlon will bee-quipped with 
slg turbines and In the first station lice capacity of 
each turbine will be 30 000 borne-power It is ex 
pected that within two years fltl.lMM) horae-icower will 
be In operation Three stations are made necessary 
by the fart that the output of the company has dou¬ 
bled evory three years far the last twelve years 

Chicago Is trying n. new car designed to remove 
city garbage over the street railways at ntght The 
car la of steel construi tlon, 14 fett long divided Into 
three sections which are so shnped thnt they inn be 
dumped with a pole by a single man thus doing away 
with the necessity of using nlr cylinders or other 
mechanical dumping apparatus The sectluns are 
made watertight, so that there wilt lie no leakage of 
wet garbage The tar Is not provided with motora 
It Is Intended to use the iar In the daytime for haul 
lng concrete and lonstrui lion materials 

A novel method of recovering a sunken cargo has 
been adopted by the United Stales Steel Company 
A large magnet, 3% feet In diameter and weighing 
3 000 pounds, has been employed In raising kegs of 
nails from a barge that was sunk In tho Mississippi 
River near New Orleans The magnet raised live or 
six kegs at a time, or about a ton at each lift The 
advantage of this method was that It avoided break 
lng open the kegs as would have been the case had 
a dredge been used The magnet la soon to lx used 
for raising a sunken load of woven wire, and aleo Tor 
a load of steel baling strips 

Several years ago the Illinois traction gystem de¬ 
cided to use sleeping cars between Springfield and 
East St louts As this system has proved a success, 
several more tars have been ordered for use between 
8t louts and Peoria Those cars will differ from the 
first ones In having no motor equipment They will 
be trailers and It Is expected that a good deal or the 
annoying vibration of Lite first oars will thus be over 
come Tbe ears will be 64 feet long and will be pro¬ 
vided with ten upper and ten lower berths It Is be¬ 
lieved that this system may compete with through 
steam railroad service, for the reason that at nlgbt 
one does not care how fast he travels provided he can 
sleep comfortably and find himself st bis destination 
when he wakes up In the morning 

The following subjects will be taken np at tbe 
International Congress of Telephone and Telegraph 
Engineers, which Is to meet st Paris this year 
(1) Manual versus automatic systems of telephone 
working (2) (a) Simplification of telephone clr 
cults, (hi selection of frequency and secondary po¬ 
tential (for purposes or theoretical Investigation) 
with a view to facilitating the approach of the tele¬ 
phone rnrrent to the sine wave-form, (i) tbe clr 
com stances conditioning tbe adaptability of telephone 
apparatus to the lines, Induction colls, microphone 
res Is tan co, etc (S) Precautions to be taken for the 
avoidance of mutual disturbance In the case of power 
circuits running In close proximity* to telegraph and 
telephone lines (4) Telephony between places at 
gnat distances from each other Construction of 
cables for long-distance use relays, combination of 
aortal lines with rabies. (6) Wooden poles—new 
process for Impregnation and preservation—and pro- 
radars described from actual practice as to staying 
ia4 gtruUIag. (6) Party lines and selective calling 
upon tetagraph and telephone lines. (7) Telegraph 
systm* for tasty traffle Multiple type-priming 
taltcnpta and the MArradJer system. 


SCIENCE. 

Mr. B.H.OUyton, late of the Ulus Hill Observa¬ 
tory. has gone to Buenos Ayres to organise kite and 
balloon observations under the dint lion of the Ar 
gentlno Meteorological Service 

East Angstrom, profeasor of physics at the Unlver 
ally of Upsola, died March 4th He was distinguished 
an an Investigator of solar radiation, and invleed the 
Instrument adopted by International agreement oh the 
standard for measuring this element, via, the Ang¬ 
strom electric compensation pyrhellometer 

The tatenatlonal Meteorological Committee, which 
assembles triennially, will hold Its next sessions In 
Berlin during the last week of September 1910 Dr 
W N Shaw, director of the British Meteorological 
Office, Is president of the coinmlllec end Prof Or O 
Hellmann, director of the Royal Prussian Metecimlog 
leal Institute secretary 

The standard troy pound of (he Philadelphia Mint 
was recently tested by the Bureau of Standards and 
found to be Bllghtly over weight, because of the ai-c te¬ 
rn ulat Ion of oxide on the surface The test was certl 
Bed to by the bureau officials In a report to the Direc¬ 
tor of the Mint It was shown that when the weigh¬ 
ing took place the temperature of the air was 92 deg 
C, the relative humidity was 60 per rent, the barom¬ 
eter was 764 millimeters the mean density of stand¬ 
ards wan 8 42 at 22 deg C The weight variation of 
the troy pound was determined to he 0 007 of a grain 
This variation is what Is called hy scientists "tolar 
ance,’ and Is negligible In the coining of 9100,000,- 
OoO the government would Item just |12l 61 as a re¬ 
sult of the slight overweight 

The Flora buRt controversy will not die nr George 
PlnkuB the well-known German chemist analysed the 
wax In the famoua bust and found It to be a combina¬ 
tion ot lac, spermaceti and beeswax Alleging that 
spermaceti was unknown until 1700, he argues that 
the bust could not have boon Do Vim I a Further¬ 
more, he proved that the composition Is Identical with 
that used by l.uras the sculptor who Is said to have 
made the bust I)r Bode still maintains that the 
bust Is a genuine Da Vim I He replies that Prof 
Tlathgi n madreecvi ral analyses and found that the wax 
of the hust was different from that nsc-d by Lucas 
In Dr IVries opinion Dr Plnkus analysed only part 
of the outer layer of the wax which Lucas added 
Moreover, Dr Bode quote* Prof Llppmann of Hallo 
University as authority for the statement that th« 
peculiar wax In I hi bust was abundantly employed 
In Mediterranean countries at the beginning or the 
sixteenth century despite the belief In Borne qunners 
that It was not known until 1700 

At the Imitation of the Rochester Chamber of Com 
merce and thn Civic Improvement Committee or I bat 
city the conference of 1910 will he held at KocbeaUtr 
May 2nd to 4th American cities are being aroused 
to the necessity for n rlty plan, and for the proven 
tlon of congestion of population Many cities have 
plans Olliers are getting them a tew are following 
them out Why It Ib Imperative lo adopt a city plan 
In becoming secondary In practical Importance to how 
the cltv plan once adopted can best be carried out 
The purpose of the conference this year (s not prl 
madly to continue the cam|ialgn of education nor to 
Increase the literature which makes up the already 
weighty argument for the necessity of planning Amort 
can cities hut the conference la a gathering or ex 
perta called because of their Intimate knowledge of a 
siieclfli subject to make a comrele contribution to 
the science of city planning Oi noralltlea will bn 
moat carefully avoided The aim will be to iIIhuihs 
phases of each selected subject thoroughly ratio r than 
to wnnder through the whole fl< Id 

Prof, Pisrrs Borsda, au architect or Buenos Ayres 
has devised a sperlal plan for the construction of 
whole dlatrlrts of houses for the working tlasses 
Instead of employing thi usual square hlock as a unit, 
Prof Roveda adopts a circle varying In diameter from 
100 to 130 yards This circle of ground Is subdivided 
Into 99 radial lots converging to a renter Tin i Ir 
rle Is concentrically divided to form an Interior ave¬ 
nue four yards broad to permit of rninmimliRtloii 
with tbe renter of the rlrcle Each nvenue leads to 
external sidewalks and to longitudinal and trans¬ 
verse streets In the renter of the circle la a plot 
of 40 varda In diameter where children may be left 
to themselves without (hair parents' rare, In charge 
of a siceolally designated person In this garden a 
playroom a school, a hospital, a fire station, and an 
administration room are to b« found Naturally this 
circular plot of ground will leave four corners free 
In each of these corners Prof Roveda Intends to erect 
four chalets, surh as grocery shops dairies hats r 
dashers and the llks. wbleh are to be conducted on a 
co-operative plan In each of tbe 99 radial plots a 
workingman's bouse Is to be built on the English 
plan. It Is argued that the circular arrangement srlll 
give continuous sunshine at all hours of tho day and 
plenty of light and air. 
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A NEW TYPE OF TORPEDO B 0-441 

A DOUBLE-HULLED BOAT WITH ITS ENGINES ENTIRELY BELOW THE WATERLINE 


A new type of war vessel pro Tided for by Congress 
In the Naval Appropriation Act of last year will be 
officially teslod by the Untied Btates government at 
Doitin within a few days It Is known as the sub- 
aurfa « lot pc lo boat and Is designed to be Immune 
from the. small gun lire now relied upon as a protec¬ 
tion against ordinary torpedo boats It consists of a 
s hmarlne hull which contains all the machinery and 
ti n» d armemt nt suspended from an unslnkable sur 
fa e hull divided Into compartments packed with 
< llul si laud years law authorises the purchase of 
this bout when the official trial 
shows that It fills requirements 
and I he (onstru tlon undir ton 
trait of twi ith rs of the same 
tyi 11 o boat has hod a prelim 
lnaiy ti Ini Toms Letnolne A 
Cra tie ons iltlng art hit* In 
r | rl that It easily n ile 18 knots 
I ir thus exceeding the re- 
q ilr d speed by 2 knots 

BIx tons Is the wi Ight of the Tee- 
si I and Its length Is 46 feet The 
■ rl p whlrb tHf government has 
agi ed to pay Is I22G00 The 
small sibairta o busts can either 
U used for toast defense or they 
ai be arrlid on board of the 
larger vessels In an armored II* t 
In time of a tkn they can be 
launtlid and dins ted by day or 
night against tie enemys fled 
particularly for op rstli ns against 
ships lying under tho | roteotlon of 
land fc rtlfiratlons nr mlno fields 
whore expensive lattleshlps should not be risked as 
thoy wen at Manila Santiago and tort Arthur 

In the aubmarlne hull of the new stylo boat Is an 
eight < yllndor gasoline engine or IjO horse-power The 
explaalvo charge tarried for use on boetlle v east Is Is 
1 000 pounds or guncotton An armored tounlng 
tower on th surface hull communicating with the 
eubnarlre h II mablte the natlgml r tc dir at and 
tonliol th boat a movementa Only two men are re¬ 
quired on board 

It la estimated that a nett of fifty of these sub¬ 
surface torpodo boats will cast about as much as two 
or three destroyers or submarines As their crule 
Ing radius Is 200 miles their principal fun tlon will 
probably bn for the defense of ports and unguarded 
ooast line 

The subsurface boat is to bo operated iu one of two 
w ays ] lther It may be steered within short torpedo 
range and aimed at Its objective the crew leaving It 
in lifeboats or buoya or It may be fitted with a sub 
merged bow torpedo tube to discharge the ordinary 
18 Inch torpedo 

For the firing of the high explosive use Is mode of 
an electrical firing clr ult which la actuated by a bow 
firing pin but which la kepi open and safe by a switch 
In the cunning tower until the boat Is deserted It Is 
tlho prt i c red to continue the firing dr ult around the 
Inner skli of (he upper hull below ll e water line so 
as to eiplode tho charge If the boat should be rammed, 
and thus deter hoatllr boats from ramming Also It Is 
proposed to use on the engine sparking rlicnlt a time 
■witch whl h will automatically break the sparking 
circuit and stop the englnq and boat If It mlaaea Its 
objective 

The total government approprlttlon for boat* of this 


type U 1446 000 When tbs first Is approved the Navy 
Department Is authorised to contract for two others, 
one more of the same else and one larger and faster— 
a |400 000 subsurface seagoing deatroyer 

A year or two ago the Assistant Secretary Of tha 
Navy recommended the building of a number of small 
motor torpedo boats of approximately the reme alae as 
this to be laid up on shore In peace time for ooca 
slonal practice runs by the naval reserve and for use 
by them In case of hostilities The boats proposal 
were to be of 1714 knots speed which Is somewhat lesa 
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than has been achieved by the present subeurtace boat 
on Us I rellmlnury trials 

The ICngllsh motor torpedo boats built by Yarrow 
»ith Napier engines make about 18 knots They are 
of about the. some sUe as the vessel we are describing 
and are used for tho same purpqpea It would appear 
therefore that no speed has been lost by carrying the 
engines and torpedo below Instead of within the hull 
of the boat It Is suggested that In view of the com 
paratlvely small expense several flotillas of those boats 
could be distributed along our coasts and laid up with 
tbe engines greased In which condition the expenses 
of maintenance would be very small 
There Lan be no doubt that all the navies of tbs 
world are Just now directing special attention to sub¬ 
surface warfare and the trials of this boat which of 
fere soma decidedly valuable features In the great pro¬ 
tec Lion alforded both to the motive power and the high 
oxploelve will be watched with no little Interest 
The general design of this very Interesting craft Is 
due to Clarence U Burger 0 E of New York and the 
plans calculations etc were made by the Naval 
Architects Tams l^moine A Crane 

The OUmC Aisle Letter 

A little leaden tablet tarnished ugly and otherwise 
trivial In appearance was sent a few yearn ago tram 
Athena to the Imperial Museum of Berlin On one 
side of It la some writing which only recently was 
deciphered with precise correctness by Adolph Wilhelm 
an Austrian tow nt who Uvea In Athens The tablet 
la the original of a private letter that was written 
about the time of th* orator Demosthenes 
Tbe writer of the letter lived In a rural neighborhood 
and wished to send a commercial order to a town 


The form of tbe address was To bs tak«i HA* 1 * 
pottery market and to be bended to NMrifib, 
Thrasykles or to tbe am (perhaps tbs ami tt 4H 
writer was meant) Tbe wnekty market, to «Ueh too 
Attic countrymen had gone to otter their predoce saA 
wares for sale may be Imagined as to pra greee, Me 
the boy who was beam at the latter was to toed toe 
stand or booth of one of the three persons to wfeato It 
was addressed tad deliver it to him. The teat of to* t 
liter seys Mneelergoea g ree t* yon eerdtaDr tot 
greets your family with the asms sateen gad slab to 
them good health, and be toff* At 
that hie own health bi pike 
Please be eo kind as to eeod tog#, 
mantle either of sheepskin or If 
goatskin and let It be as cheat to 
possible tor it does not need to bg 
trimmed with fur Send srfto tt 
g pair of heavy eolee also Aa aaea 
as I have an opportunity I vtftt 
pay yon. 

Bo much for the letter to the 
motive of which the reader egg 
point with es much precision as 
the author Apparently tt was 
written In winter poor Mneetergw 
baring been surprised out la the 
open country by one of those Icy 
enowetorms which sometimes even 
at this day cover tbe temples ri 
the Acropolis with a mantle of 
snow Therefore he desired to re- 
oelve aa qulcaly aa possible the 
heevy and warm garment of the 
poorer countrymen a goatskin 
which could be bought for four and n half drachmas 
and the strong eolee which were worn under the or¬ 
dinary sandals on tha rural plains and hillsides A 
good pair of the latter could be bought for tow 
drachmas as a well preserved bill of that date shewn. 

A noteworthy feature of this artless letter la tha 
formula with which It begins the very formula that 
may be found used In very numerous let term that were 
preserved by the Greek literature of later times. Cm 
at the present day every letter written by a twin! 
Greek begins with the same cordial Inquiry about 
tbe health of tbe person to whom the letter Is written 
and with brief Information about tbe health of the 


Although It Is possible to resolve into gas almost 
any kind o( solid fuel in a gas producer It Is well 
known that certain fuels—particularly those high la 
aah and of a caking character—give a good deal of 
trouble One of the most serious of there troubtae 
•late* a contemporary Is that the fuel welds Itself 
Into s large mare which partially chokes tbe fire to 
■ome places and causes passages or holes Ko be 
burnt at others Henoe poking of the fire to neces¬ 
sary and the poorer the fuel tbe more tbe poking 
In order to reduce this poking to g minimum acme 
producer makers fit shaking or revolving gratae. TM 
latest design of this character to due to Mr Ghat* 
man an American and It to n considerable ertSTitom 
of tbe principle The lower portion of the prodaew 
to divided Into two or three rings which are free tt 
each other and rotate at different speeds tho JoUto 
between them being made by water eagle Tbe ob¬ 
ject to to shake the tael continuously so that cgfclm 
or clogging and holes are equally 
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ELECTRIC TROLLEY-DRAWN SLEIGH IN NORWAY 


BY FRANK C PERKINS 


tnUtey M'D-te-starJto-torvloe during tfe. put 
—^ANBtogt by the trackless eh 

b of the traekleu trolley oar 



a River 
• ot U kilo- 
ama» (Lt» mOte} Tfcb-tttffof Dnunman 


MM br Uto e l —trt e twakHu trolley line 

--— J —'■‘b serrioe, which 

* (77,*71 car 


Uon ahows a novel sMgb doAVored to eupply the deficiency by artificial selec¬ 
tion By this p r oosss an AnatraUan breed of fowls 
which averages 170 eggs per hen per year has already 
been produced. A aerie* of very intereating experi¬ 
ments on the same subject has been carried on during 
the peat ten yean at Macdonald College, In Montreal, 
which la reputed to be the moot perfectly equipped 
school of agriculture In America. Starting with 
breeds noted tor their endurance of eold, especially 



i generated at a 
|» *0 kilos 
(MAS mtles) away aaMtransmltiml to the 
■nb-etattoa at an sflsiiafl— current of high 
voltage. The aHenadkgecurrent la trans¬ 
formed to a direct corr—t by a converter of 
The cars weigh' 
(6,814 pounds) 


* of from 15 to HI 
I utilised, which 
drives the trackless tr ataey or at a normal 
speed of about *0 M—Mfl (12 45 mile*) 
per hour. The car* are lighted with five tantalum In¬ 
candescent lamps of IV eaadta-power each It will be 
noted that the trolley pete Is similar In these of 
American ooastneetlaa, bat provided with two con- 
doctor* and contacts of the sitting type tor both trol¬ 
ley wires Instead at the uses! single trolley wheel used 
on electric railway*. 



n foot thick, npon which wheat or millet, the only food 
given, wu strewn at regular hours The bens were 
kept busy from morning until nlgbt In hunting for 
their food In the straw This active exercise prs- 
vented the accumulation of fat and stimulated I he pro¬ 
duction of eggs, for every poultry farmer knows that 
fat hens are i»or layers Hence, os bens, like all other 
birds, naturally store up tot at tho approach of winter, 
the problem became limited to preventing this ac¬ 
cumulation of fat, and at the same time as¬ 
suring to the hens an abundance of food 
The problem appears to be In a fair way of 
solution for tho hens or Mu< dnnald’College 
produce an average of 200 egga per >ear, 
from one-fifth to one-fourtli of whhh am 
laid during tho rigora of the Canadian 
winter 


Plymouth Rocks and White Wyandottei the experl 
menters began the process of selection by allowing the 
fowla to leave the poultry yard and k rutch In the 
snow in the coldest weather Tho progeny of the 
fowls whhh arsllod themselves or this prlvllcgo was 
subjected to similar treatment which was continued 
tor several generations. The poultry houses were not 
heated, oven when the temperature fall to xero 
Fahrenheit, although the fowls were slightly protected 
from the cold by screens placed around their perches 
The poultry yards were covered with a layer of straw 


The removal of ashes by conveying them 
to s waste bank hydraulically Ib done In 
connection with the temporary plant built 
to supply power during the construction or 
the Rainbow Falls hydro-eleetrit develu|i- 
meul of the Great Falla Water Power and 
Townalte Comimny on the Missouri Hlver 
near Great Falls Mnnt The power house la 
on the side of a hill directly above tho edge 
of the river bank The bituminous mol 
used la dumped by gravity front lira on a 
trestle to a bln at the rear of the firing 
floor of tho boiler room and runs down on 
tbla floor, from whlrh It Is fed by hand to 
the furnuri-H As the ashes fall through the 
grate they art drawn out Into a transverse 
concrete lined trench In the firing floor ThU trench 
is sloped to ono aide of the building, where It connsrts 
with a flume extending on a grade of about 5 per rent 
to the edge of the river bank When the grates are 
cleaned the ashes are pulled Into tho trench and a 
hose stream tnrned Into the latter to start them They 
are thus picked up by and carried out In the river 
through the flume No difficulty Is experienced from 
i logging In the treneh or flume and the current in 
the river prevents an accumulation at the edge nf the 


THE EARLIEST STORY OF THE DELUGE 

PROF. HILPRECHTS REMARKABLE DISCOVERY 
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the Babylonian Deluge etory with the jiarollel pM- 1. 'it ^ 

mttm of the two Nineveh veraions and the Biblical 
etory have brought out the elgnlllcant fact that, with < JjJJjjy* ’ 
all due allowance for a general rnaemblanre between V iotiti 
the three cuneiform veraions, the Nippur vcreloa of ia^ r , l "d' e Jri 
the divine announcement of a great flood and the due 
command to build the ark differs fundamentally from 
the two Nineveh venlone and agree* moat remark- (| ^ ^ 

ihJy with the Biblical etory Thin agreement affect* j ■ | U 0 i«i * 

that pert Of the Pentateuch (Oen 8 13-20 8 111 "■ "traciuie" 

which Old Toatament critics atyle P ( = Priestly h ‘It «h*n 

Code) and generally regard a* having been "compiled “"{xJ* wtal 
In Babylonia about 600 B C" The Importance of thla « •with a 

new teal to theological atudenta cannot be overrated * 

Written >h It waa about 2100 B C, thla new version 
came Into being at a Lime when the aanctimry or to <tbr lx 
Bnlll at Nippur wa* supreme among the Babylonian " ,l * u n “ k ' 

temples and waa the renter of literature When Ham¬ 
murabi, the Amrspbsl of Oeneel* 14 conquered Rim- 
Bln of Lana, the various petty Babylonian stain con- 1> ' !"“<'• 

slttuttng geographically the ancient kingdom of Bhu 
mer and Akkad were united politically by the con¬ 
queror Babylon on the Kuphratm became the me- 
tropoIlH -if the united empire After Amml-dltana the 12 , 

tblid summor of Hammurabi Nippur dlnappear* 
i »|ililly from tilstorv It reappears with the rise of 
the ('lunette dynasty In Babylonia about 1400 H C. — 

and its sanctuary again rtxes to hold a conspicuous 
place for several iciiturleg The revival Is but the list The rurre 
flliker of a fast dying flame remarkable 

In Prof Illlprechts opinion thn Temple Library at Knot* write 

Vlppur was a most Insignificant Initltntlon after H W Haym 


lo the ark, to krap them stive 
wltb thee, they shill he male 
stwl female " 

" SO (two) from I he birds 
Instead of a number thereof. 


The currant Scfpieusnt, No 1787, rontalns a most 
remarkable number of Interesting article#. Karlormt 
Knatt writes on the modern use of polks dogs, and 
H W Raymond ou quantitative and qualitative thlnk- 


1000 U (', and It flourished inoit gloriously before 3000 log. Prof R. 8 Woodworth deals Interestingly with 
II (' The priests of the Csasllc and Neo-Tlnbylnnlan the ‘ typical” man a creature who does not exist, but 
periods produced few. if any original literary com- yet who Is very necessary lu the endeavor to classify 
positions of value at Nippur 


faithful copy or an old Nip¬ 
pur original' The literary 
activity of the priests wss 
truniferrud to othnr centers 
llku Babylon and Blppar It 
Is therefore evident that the 
Nippur fragments, antedating 
the two Nineveh versions by 
1600 years, represent the old 
eel version of tho Babvlonian 
Deluge story In a Semitic 
translation, niado doubtless 
from a mu< h older 8utnerlan 
original wblih has not yot 
bnen discovered and that the 
later < unciform veraions are 
different editions of the 
same story with consider¬ 
able changes, abbreviations, 
and additions The Deluge 
story of the so-called “Priest 
ly Code" niuet form part of 
the oldest traditions of Is- 


nrs have pointed out 

Kven the Aniarna period THI S0O-H0MI- 

(about 1400 B C) with Its 
unsettled condition! In Pales¬ 
tine, when the Influence of Babylonia upon the shap¬ 
ing of the government and the religious conceptions 
of 1‘alesllno waa almost nil cannot explain Its pres¬ 
ence In the Old Testament The only period when 
tho oldest version of the Deluge story could possibly 
have entered Canaan wits the time when Abraham, 


luenee of Babylonia upon the shap- mankind A prominent place among the physical 

munt and the religious conceptions agents employed In modern methods of therapeutics 

klmoat nil cannot explain Its pres- baa been on opted for the peat decade by light and 

restmment The only period when eapet tally by electric light, which Is used chiefly In 

of the Deluge story could possibly the form of “light baths" and Is furnished by arc and 

tan wns the time when Abraham, Incandescent Ixitipi separately or In combination 


other words, the period of the flrst dy Light In Modern Medicine' No t 


nasties of Islit and Babylon of which Hammurabi c 


anguished among modern astronomer* than that of 


Amraphel la lhe rentral flgure, the lime when the Prof 0 E, Hale, the foremost authority In the world 

AmorUes knocked at the gates of Bobyloula. Invaded on the sun He contributes a brilliant article on 

the country, and soon overthrew the old dominion solar vortices and magnetic fields. In which he ertth 
Although the interpretation of the Nippur tablet eally discusses recent solar Investigations, snd pur¬ 
ls by no means easy It tan bo stated with safety that tlcularly hie own wonderful discovery of tha Zeeman 

In accordance with the exalted position held by Bnlll effect In sun-spots In scientific research, as in loss 

In the old Babylonian pantheon as "father of the ambitious affalra. the possession of a good Imaglna 

gods” It was In all probability Bnlll himself who tlon Is often of the utmost value There are few 

warned Ht na-plahiln to take refuge In an ark Here Instances In which a closely reasoned sequence of 

then ■■ in the Biblical version, the l-ord of the Hnl- Idea* has been employed In the evolution of outstand- 

vwraa himself both causes the Deluge and saves Noah log achlnvemanta, there are equally few in which the 

from destruction by warning him and ordering the authors of these advance* have not owed a large 

construction of an trh measure of their success to the happy Inspiration of 

We present herealth In parallel columns the trans- their Imaginations, til of which It discussed la an 

latlon of the actual preserved portion* of tho anrlent article entitled "Scientific Guesswork." Although the 

Nippur version and tho corresponding passages of the port of Swansea 1* placed on the hanks of tb# HItst 

Old Testament according lo the Hebrew text. The Tawe, It may for all practical purposes be regarded 

similarity 1* at once striking so much so In fact that entirely as an artlflctal port, the discharge of tha 

tha blanks In the Nippur version can easily be rap river being trifling as compered with tha volume of 
piled by the more complete account tidal water ebbing snd flowing between the pierhead*. 

The peculiar conditions of that port have nnosmdtated 
Nippur Veraten. Diblkti Vend™ the construction ot a meet wonderful dock, poeeeertng 

i-Oh- „ „ <ocw t:'J»° 1 1 > . a water area of 6 acres In addition to tha area of 

j I will looses. t J grls? V?? the danp-wnter extension which, whan It Is eswpletsd, 

nMxsfwjM 1 *- yl ' !<i - ow * "* wBladd 40 acra* to the total This remarkable scheme 


is described by C Van Uegeadefe* '«cU 4e Maw*- 
writes cm modern development 
motives Among the veVy xuUQs hoOebe^blSff'afemt 
emberraan the teacher of aiiff^lims. none am* fre¬ 
quently leads to erroneous Ifi fi mfr e tieH cms then the 
two aspect* in which acceleration any be otmridered, 
but there la also none whHh whin otn steamed 
Is more fertile of results M thsrwagh taatywqttso. 
For that reason tsaohers wM no doubtreed wW» In- 
tereet Mr C B Guillaume's ssoebest article entailed 
"Paradoxes of Aoceltrmtlon.” On* resaan why the 
turbine has net oompleteb' wupidsatsd the raetpro- 
cating engine In ship pragubkm It to he foand In 
the fact that It la not rav e Txdt d e. end In the aesead 
fact that screw propellers nr* most efltetdnt at a MS 
of speed considerably lower than the rata of spend 
which Is best for rifle les*y and eoonozny of turMae 
operation. To overcome those drawbacks Dr H. ▼*<*■ 
tlnger has Invented a system for which he claims 
not only a high degree of eWriency, but ravsMMs 
action without mechanical eUespBeetlous. The fselllra 
of this Invention which Is meet thoroughly described 
In the current BnprMSMitirr Is S relatively light and 
simple hydraulic transmlxeion device, the ao-cnlled 
turbo-transformer G H Bryan contributes noma new 
Idea* on the subject of lorodoe stability 

in AUT0K01IL1 U00U8 AT «UOn MACK. 

Once again the famone sands of Ormond Bsaoh have 
been used for malting new moot'd* with automobUee. 
During the three days’ meat held last weak Barney 
Oldfield aura morn boat the world's record for spued 
with hie new 200-borae-power Ben* racer, a picture of 
which Is reproduced herewith. This machine broke 
four world’s records last fell upon the Brooklatfds 
track In England, and so It 
le not to be wondered at that 
upon tha smooth sands of 
Ormond It traveled two mltee 
In tho fastest time ever made 
by an automobile The dis¬ 
tance waa oovcrad in 65 87/100 
seconds, which Is nearly three 
seconds better than tha record 
of 68 4/6 made by Democrat 
In 1808 with a Dtrraoq car 
The rate of speed traveled 
by Oldf fold Is 128 89 
miles sn hour Oldfield also 
made new records for the 
kilometer and the mile; he 
covered the 8,280 feet of tho 
Brat-mentioned distance In 
17 4/100 seconds. The pre¬ 
vious record was 17 78/100 
Hla record for the mile, 
which was made a week pre¬ 
viously. was 27 88/100 sec¬ 
onds, a speed of 181 78 miles 
an hour Walter Christie's 
front-drive racer covered this 
distance tn 80 29/100 seconds, 
or at the rate of 118 48 miles 
an hour 

1M AS H0DB. A In the stock car races. Old 

field made a new reoord ot 
40 36/100 seconds for one mile 
in a Knox machine. This moke Ot ear also won the 10- 
mlle free-for-all In 8 41/100 tnlnntM. a Chalmers 40- 
borse-power car took second place, Um 10-mile handi¬ 
cap wa* also won by a Chatman car, which best the 
Pope-Hsriford, thn time being 12 minutes end IS sec¬ 
onds. On the last day of the meet. In the one-mile 
speed trials, OldiUld coverod the dlstano* In »7 88/JOO 
seconds The 10-tulle stock chnaelx race for can hav 
lug a piston displacement or let to 380 Inches wss 
won by Hart In a Bulck In 12 minutes and 68 sec¬ 
onds, or at the rate of 48 27 mile* per hour A Hud¬ 
son machine came tn second In the 10-mlle handi¬ 
cap a Darracq car driven by Klneher was In 7 *1, 
Oldfield on a Knox wss second and Bund an a Stearns 
third A second 10-mlle handicap race was won by 
Altman on a Hudson In 12 46, Oldfield with a Knew 
was again second, and Klrscher third. 

In the one-mile speed triaU the Darraoq covered tha 
distance in 87.24. and Walter Christie made it Is 
88.16. 

While the races thU year were not very aam erowa, 
Oldfield created a great deal of enthusiasm b^ Ms rec¬ 
ord-breaking driving, snd It U probable that uent year 
still other attempts will be made tb reduce the time 
for short distances. The machine Oldfield used Hi fn 
every way slmlUr to a regular stock oar except.that 
It baa s much larger engine of 186 x 300 mlllluseUra 
(78 x 7.9 lnchea) bora and stroke, capable of devgfisp- 
lug considerably more than Its rated bone-power. 

A large portion ot the old French plant at Panama 
waa found to be serviceable, and la doing good work 
oo the canal, Bine* 1808 t*a usslea* juat hha Ma. 
•old aa scrap, and up to January, JUtta, am ten tlw 

rasd tone havs ben shippsfi U»* «1»R ‘ 






A«u* a,4*8te 

• w m»r •* tao 

tettteJaUy dariswlteh past tew yean the structure 
u< tefuptHI s# Uk» Interior at the earth here 
bosn U abject •* ■** "Oil Insistent discussion. and 

SMT TSo UM Ot tt k the plan to Bore a hole to 
4. of th* sarth, by mean* of which may be 
Mte of the globe, which aa they 
toward lta center Indicate an 
• la conform fty to a law Flam- 
I pardonlarly bar qeickened this question very 
tOoenttjv and wttfc It tew bueted the teney both of 
•apart and of layman. As tondlhg further vivid Im¬ 
portance to the dlaoomloa, the flat of certain chap tare 
of Dr W U Meyer'S book. -Bewohnte Welten" (In¬ 
habited Wertda), recently pohllahed, may be cited It 
teterdo* mnet tetwioUng estimate of the temperature 
M the eroat «C the earth and of the interior volume 
Of oor aatlT* planet Thle rcnearcb dUcloeee that the 
Tarytng temperature of tea atmoophere exercises an 

paly to quite tsecaaMarahle depths. Already at a dls- 
tinoo pf fifteen to twenty meter* below the surface a 
tmHona temperature of I deg Celsius approxlrflktely 
bag bteMraaeafteiawt vkteh prevails around the whole 
Vtth Increasing depth the degree of heat la 
This (irrrnr- Is called the geothermal de- 
la many holes that have been bored 
Srequency Generally 1 deg of 
* of rock U Indicated as often 
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and particularly at the great 
it Oatun, has now reached a 
stage at which the camera Is able to catch eome ade¬ 
quate Impression of the titanic proportions of thu 
work and record It for the Interest of the outside 
world We have all understood that the scale upon 
which work was being done at Panama was Impres¬ 
sive, but It remains for the accompanying pictures to 
teach us Just how stupendous Is the mass of masonry 
which Is slowly taking shape near the Atlantic end 
of the canal. 

The locks at Oatun will pass vessels up or down 
between sea level and the level of the lake which will 
be formed by the great Oatun dam Immediately ad 
joining the locks. The total height of 85 feet will 
be covered In three flights of approximately 28 feet 
each. In order to provide ample accommodation for 
future Increase In truffle, and also as s contingency 
against total disablement of the locks, they are being 
built In dnpllcate, as shown In the plans herewith 
presented Each lock will be 110 feet wide, and will 
have a usable length of 1,000 feet To provide against 
the carrying away of gates and the conaoquonl rush 
of water out of the lake the former will bo built In 



mum of 18 to a maximum or 22 feet, the stse varying 
according to the number of aide culverts that aro 
served. Now It can readily be unddrstood that the 
coat of a work of this kind. Involving the handling 
of 4,000,0OO cubic yards of material, depends very 
largely upon the amount of labor Involved For In 
worka of thla character the coot of labor Is thu prln 
Upal Item, and honce much thought has been given 
to the design of the appllanrcs fur handlln ic con 
crete and the huge "Tonne (temporary In losing 
walla) within which the concrete Is deposited At 
the Oatun locks tho sand and stone are deposited 
from cars In a stock pile running parallel with tho 
lock site On either bank above the huge excavation 
In which the locka aro being built are a aeries of 
lofty stpul towers (see front page and Figs, 2 and 7), 
between which are strung heavy, steel rabies, by 
which the buckuta containing thu materials are trans¬ 
ported The concrete Is picked up by Iheae cables run 
over the excavation and lowered nt the desired point 
The first part of the concrete work consisted In 
the laying of the huge slab of concrete, 322 feet wide 
and nearly 4,000 feet long, with a maximum thkkneas 
of 20 feet, which forms the floor of the locks. Dur¬ 
ing tho construction of this floor, care was taken to 
provide circular transvurao conduits with vertical 
openings through the floor which led alternately to 
opiKwIte aide walls, there to connect with the main 
longitudinal, emptying and filling rondulta. Tho next 
task was to erect the side 
walls, and It Is this In¬ 
teresting work which Is 
•»—*•-—» shown so ilearly In the 

lllustra- 


r pt'Ah* earth. Here 
nt thte depth a tempera¬ 
ture of 50 deg was as¬ 
certained. If thin man- 


degrees of depth the Im¬ 
mediate mult Is that 
already at 80 kilometers. 


stltuonts of the orust or 
tha earth are In fiery so¬ 
lution, and at 800 kilo¬ 
meters most he In the 
form of gas. The latest 
tnvestlgatlona conducted 
by Meyer remind us or 
tho rese ar ch of Tam map 
and others and of the 
results of 

spaed of the prog r am of 
waves of seismic dis¬ 
turbance. The collective 
■ to the oon- 
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gOm partly hi Urn lowered pariUuo Ute lock rile by I be two canUIevw emus 

How the 4,000,000 Cubic yards of concrete are belsg mixed and bollt into place at the Canal locks, 
mum THX HTJOX 00ICUTI LOOKS AT eSTM, F&IA1U 


h Is occasionally expelled In s vol- 
Ottte eruption, when nearer to the center of the earth 

Htetente DM at tha distance aforementioned the sub¬ 
stance seems te have the appearance of wax. So It 
lg spasmed that tea temperature of the canter of the 
Strte Has betwwu M.000 and 100,000 deg 
At tup Junctnr*. Dr. Meyer seeks to satisfy tho 
eUpDotty at tee Pastor with his statement of the 
aflutlim at bate; tent occurs between the earth and 
tlka ss*| the stars of heat, great beyond human com¬ 
putation. that streams forth over thfc geothermal de¬ 
gree* o< depth from the Interior of the earth Into end¬ 
less. SMM h so far counterbalanced by the boat to- 
BSftad' te tbs earth by the rays or the sou that no 
J s s eea aS M the mean temperature of the iwrteue of 
thajmrte.'oan be ascertained It must be noted there- 
(Ml $gm as on the temperature of the earth depend 
. \ of life, thee* are as- 




An fi r a pUia f lama. 

Op March Mth tha SMllan volcano Etna began to 
seat the ten united In s vast stream S4 test high 
snd 1400 teet wide, and at tea time of going to preH 
vm threatening the destruction of Betpooeo and 
Barello. 

The tang devastated Urge tracts of MUnted lands, 
taofc as vineyards and orchards, and ha 
havoc la the woods. The village of Nldolo. 


duplicate, with a considerable space of water botwoen 
them, so that If s ship, overrunning, should strike 
the Brit gate, the second will remain intact Also, 
at the entrance to the upper lock, there will bo a 
huge swing bridge which, In the event of the gates 
being carried away, can be swung across the lock 
entrance, and s aeries of hortsonta), vertically slid 
lng steel gates lowered down from the bridge, thus 
effectually shutting off tha flow of water Heavy 
fender chains will also protect the gates by receiv 
lng the first shock of s oolllslon snd thus, partially 
if not altogether, absorbing the momentum. 

But the present story la concerned with the meth¬ 
ods which have been adopted for building this huge 
monolithic, or unjelnted, mam or artificial masonry, 
into the construction of which will enter about four 
million cubic yards of concrete In general, the locks 
may be described as consisting of a floor, 400 feet by 
3,800 feet In area, and uf 20 feet maximum 
thickness, of two side walls, 60 feet in thick¬ 
ness at their lowest pert, and of e central 

dividing wall, #0 teet thick (Bee dlngmma,) 
Tha dear height of these walls from tb* floor of tbe 
dock to the coping la 68 to 25 feet The Inner faces 
terming the (Idee of the lock ere vertical The outer 
thoee are bollt on an Incline snd are (tapped, tbe 
bortsoutgl thlckn em Increasing with the depth of 
water In order to resist the literal pressures For 
omptying and wiling tbe locks n series of transverse 
Nloo. culverts, formed la tbe floor, lead to large Ion git u 
dteaS atevarta te fhp base of the walls (Figs. 1 
teate 4), Uta latter raatfog in diameter from a mint 


with a space of about 30 
ri-et between them The 
wall la then completed 
by Oiling in the Interven¬ 
ing vertlial gape 
It la well understood 
that one of tbe meat ex 
pensive elements In ton 
trcle i iniHtnii tlnn Ig the 
building and maiilpula 
tlon of the faring In 
wbltb the concrete Hits 
In smaller strmlurcs 
thunu are toiU|Mjged of 
timber, but bet aunt) of 
tho huge amount that 
would be required god 
the big deprei latlun In 
thu value of the timber 
after use this material 
wag altogether out of the 
question Ihu plan 
adopted Is shown very 
ilearly in our llluslra 
tlens The forms an* 
built entirely of steel 
(Figs 2, 4 and 5) 
Those for the Inner ver 
UlsJ fare of tbe walls 
consist of a series of 
massive steel lowers of 
s triangular crooa-sec- 
tlou, to the vertical face of which le riveted s 
wall of steel plating, stiffened by borlsontal channel 
Irons The towers are carrlid upon four 4 aim I 
trucks, two under the front and two under Hie rear 
face, which run upon two pairs of ralle laid on the 
floor of the lock and parallel with Its lougltudlnai 
axle Tho roar fare of the walla, whlth Is stepped, 
closed by a series of separate rectangular forms 
measuring about 8 feet on the vertical and 4 feet on 
the borlaootal face Tho ends of each wall section 
are closed by mesne of steel plates supported agaluet 
vortical movable framework Into the pocket as thus 
formed the concrete Is dumped from the skips of the 
overhead cable, and tamped Into place by the lalior 
ere, until the full 8 feet of height corresponding to 
the height of tbe rear stepping Is completed The 
walls are thus carried up three at a time until they 
have reached their full height This work la very 
clearly shown In the front page engraving, where a 
•kip Is shown as having Just delivered its load and 
the laborers are spreading and tamping tbe concrete 
To salat in making a Arm Joint between the mono¬ 
lithic sections, vertical and horlxontal key ways or 
pockets (Fig. 6) are formed In the abutting fires, 
which pockets are, of course, Ailed In with concrete 
as the Intervening gaps between the walls arc built 
up This system of keying, coupled with the natural 
adhesion of the concrete, will prevent any tendency 
to creaking or reparation or the walla at fhi sc points 
under hydraulic or sarth preaaure or under ih< rack 
lng strains of an earthquake shock 
A most Interesting place of stool form work Is that 





28 o 

for forming the 1H lo 'li foot (ondulm In tin Hide 
whIIh It (onslHtB lit a flexible Kti-el pl|H (Fig ll 
heavily braced In tihIhI deroriiintlon, wlilili Inn a 
longitudinal hinge at tin top nnd if tin bnifuiu la 
provided wlih limvy leri nml right wphs hv Hhiih 
the form Ih kept to ItH full illnu iiiion during the lay 
lug and Retting of tin lonurti To remove tin forniH, 



\ niiiMt Mill 11 hllng ph I tire Ik Hg •< Rhnwlng the 
u in k el tin i pi rum i lo tin lmkH rrom Unltin dam 
To tl. tight Ik hi i n tin rinr Htipplng of the easterly 
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nail of the easterly lotk The circular timber work 
hIiowh the position of tho upper end of the first lock. 
Just beyond this sre two sections of tbs steel forms 
for tho main central conduit by which water will be 
led from the lake to the upper lock. Just beyond the 
wall which extends across tbs picture to the rlgbt- 
hand bank will be located the emergency dam above 
referred to. aud beyond, that will extend the three 
piers wblih will form tho lock entrance from the 
lake 1 he embankment which will bs seen running 
out as an extension of the natural bank to the right 
or l he pit lure Is the rock fill forming the south¬ 
erly toe of the great Qatun dam, which extends to 
the right Heroes tbe valley to a junction with the 


AniL a, 191a 

distant hills. TO* take Of wMMp «n 4o the right of 
the rock embankment is (gfiMd W the hydraulic 
dredges which are being nth# to making the Gntun 
dam. Half a mile to the mwp, glee extending acroas 
the valley rrom tbe northed end of tbe locks, to n 
similar rook Dll, and huge (bedim ere now engaged 
In pumping silt end water dram the Ohagrse, and 
from tbe various eontlgaaae channels, into tbe big 
basin half a mile wide and over a mile long thus 
formed The water draina at through the rock fill, 
leaving the fine slit In a firmly co m pa c t ed. Impermeable 
mass, which to eo dean that it will be impaeelble 
for the waters of tbe taka near to aeep through. 

If the reader have nflktont Imagination he can, by 



lapcdbk cent I ryllnrtnra, hlHKKl at tbt tup »|.llt at tho botumi and kept In place by bt* 
rljflil and left «mt> Tbe lalli-r am Incnnued wbno U10 ennemte baa wet, allowing 
the Ihu hah™ nf th> cylinder In nrlng Inwanlly amt la. nlibdrawn 

Fig 1 Ait IH-foet ninilml.for emptying end Ulllnx the locks 


Looking Into lb* middle look noaralgm from tbe eaal bank To the loft, aatXfcm of Wde writ with forma jw 
In plane, [n cm tor of eaeavaUon, the middle wall la b*ng ball! te aaouoae. To tbe rlgkt la 
a aide wall eocUon showing tbe movable furm In plane ual a go^b of Ike track 
upon which It la traoeported * 

Fig fi —General view of middle loek 
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looking at (Ms picture, fairly depict the scene u It 
WlU append when the canal U completed, supposing, 
of eourae, the ride wall were broken away to glre him 
a* OMbatractad view To the right the bank wlU 
be ihat 00 hr the walls of the lock structure, and to 
the left be will see the three concrete piers extend- 
(hr oat Into a vast lake of water which will corer 
the space now occupied by tracka, telegraph lines 
ant embankments, and will extend In an unbroken 
•orthos until It reaches the hills In the far distance. 


■cadency ef hmw TarMae Resale*. 

Home experiments upon steam turbine noxxlee. ex¬ 
panding steam from ordinary boiler pressures to 
condenser pressure*, are described in a paper pre¬ 
sented to the American Society ur Mechanical Kngi 
neers by Prof Sibley end T R. Kemble Ihe main 
results ars worth noting, and contlrm the ualmn 
made for Ihe efficiency of noxxles by turbine makers 
Kffldences of from #0 to 95 per cent were regularly 
obtained. The actual discharge from the nozzles. 


■fated as a percentage of the theoretical discharge, 
was of tho same order as the effl< lem les Most In 
terestlng however, was th< upparent lack of Influ 
ence exerted by the form of thi nozrle even when 
this might have been expoiteil to Is rnnxldernbk, 
as, for Instance, when the section rhanged from ilr 
lular at the neck to square at the discharge cr 
when a conical needle protruded Inlu the uorrle from 
the Inlet end Smoothness or surfaco was, however, 
an important factor 



Fig 7 —Sections of easterly side wall, apper lock 
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It th. and IU upparent »lwi 
u d brlshtuns will stead¬ 
ily lurreasc By tbo and 
of the month It will doubt¬ 
less lie conspicuous to the 
naked eye 

While walling for thin, 
we will And abundant oc¬ 
cupation among ttao at are. 
Before we trace out the 
constellations Into which 
the Imagination baa 
grouped them, let un study 
a real family of stain, 
whose relationship has but 
rurently been discovered 

It has already been told 


Prof Bom baa Idonllded 
about forty members of a 
group of stars in Taurus 
which are keeping to¬ 
gether In their movement 
through s|MU'e like a floak 
of wild geese In the air 
It haa also boon known 
for some time that Bve of 
the bright stars of the 
Groat Boar form a similar 
group, and recently, 
through the studies of two 
Gorman astronomers, l,n- 
dettdorff or Potsdam and 
Hersaprung at Gdttlngen, 
tt baa boon found that 
several other conspicuous 
stars, in different parti of 
the aky, also belong to It 
All those stars are really 
moving In tha isms direc¬ 
tion, and at the aame rata, and hence they all appear 
to be moving away from the aame point in the heavens, 
though In quite different direction!, for some pass 
uur system on one side and some on another They 
ought on this hypothesis still to be approaching us, 
and the spectroscope shows that this Is actually the 
Mae the observed velocities of approach agreeing 
closely with thoee predicted by theory 
The stars of this system are shown on our map 
First cornea the group In Ursa Major—the stars p, y. 
a, «, god C. all la tbs Great Dipper—with Alcor the 
mall companion of Mlsar (C), and also two other 
‘atari not shown on the map, one of them about a 
degree from «, a little above the line joining It to ( 
and the other tha northernmost of two fifttHnagnltwIe 
stars not quite half way from ft toward r, which lat¬ 
ter star la shown cm the map north ot t 
All these eight stars are relatively about M close to¬ 
gether aa they look to us, and are at about the same 
distance from our solar system—«A to 75 light-years. 
This can be calrulatsd with accuracy when once wo 
know bow flat they are really moving and how fast 
they aoam to mors The point from which, owing to 
perspective, the motions of all tlieae stars appear to 
lx- directed Is on the borders of linut Major, and la 
luiliiicil out by a line from t through a 1'rme Major!*, 


NIOHT SKY: MAROH AMD APRIL 


Whsn the actual brlahtneaa of the other stars of 
the system Is computod it Is seen that Sirius is actu¬ 
ally one of the fainter members of the system Its 
total light la about thirty times that of the sun whllo 
that of the principal stars of the Dipper and of a 
Co rouse average* fully twice aa much, and that ot p 
Auriga* Is about Ion times aa great Delta boonis, 
on the other hand, la only shout ten times a* blight 
m the sun, and the fainter stars sear the Dipper, 
belonging to the syafcm, while still ezoeedlng the 
■un In luminosity, are only two or three times M 
bright 

Thta system therefore consists of unusually bright 
stars It la remarkable also for the great extent'In 
space Between the outer stars of the group there 
must be hundreds of stare, of which o» so* la tool 
which have no connection with It It la aa If a doasa 
men were all walking through a eoafuaad crowd, an 
in the same direction and at the mbs meed. Though 
maay of the crowd Intervene, the mere tact of their 
progress toward the same point serves to dtstlacalsh 
them, end I* a mark of their comma origin. 

It may be added In oonrlastoa that a very large 
proportion of throe stars, at least six out of the ten 
shown on the map. are either visually or spectra- 
ecciplcolly double Turning now to the ooostallaUcAa, 


aft*# 

111 no* bp i b niffUMi 

til the Uttar hart -Of the 
month, when he data aa 
hour and a half afksff the 
sun nnd should bajhafly 
seen shortly afterWML 
At this time he 
Taurus, and on thnBPth 
he passes close 
Pleiades, which he MMh 

Venus Is a morning fitr. 
rising about 4 A Xi on 
the 1st and 8 1G A. M. an 
the noth She 1* ext Mute¬ 
ly brilliant, and caftMt 
possibly be mlsUken 
Mart U evening star 
1» Gemini, slowly moving 
eastward among tha Rkra 
and attll losing In bright- 
nsM u he recedes frosj 
os. He Is very far a#Nk 
all through tha month, a»i 
consequently Mtjbatlto Jh 
sight until afffSFr M 
Jupiter Is just past opposition, and domHRM the 
evening sky Telescopically, the transits 
of bis satellites are among the most faadttflH^kpee- 
tacks In the heavens, especially when the room black 
shadows of the sateBltaa can be sea on the planer# 
disk, aa happens on the Id. bth, 10th, lpth, and 
»th durtag tha evening boon In our part Mfthe 
world- -t 

Bataru 1* In conjunction with the sun on the lath, 
and la unobservable throughout the math. 

Uranus is in quadrature weal of the. ana on the 
15th, and Is observable th the morning Nfptune. 
which b In a similar podtion a the opposite aide 
of the atm on tbs 7th, can be seen, with a suitable 
telescope, In the evening. 

The moon la In her lam quarter at t F M a th* 
Id, new at 4 P M to the »th. In h«r ftm -smarter ai. 
9 A. M. to the l«th, aad full at 8 A. M. to the Mth. 
Bhe Is nearest a* a tha loth, and farthest away to 
the Mth She la la conjunction with Uranus op the 
Id, Venus on tbs Wt Mercury and Saturn w the 
Jth-tta three bodies being apparently dean together, 
but also so near the pun thht they caupt be gasp— 
wltb Nan on the 11th, Napfeute on the lUk, ant 
Jupiter pretty closely cm the fc.ldU.of the mac. 

PrhsMtto univsnfty Obearvetos y , 
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HOVEL CHANGEABLE PHOTOGRAPHS 


Uppmann recently described before the 
tMihiny Of Science* at Pari* tome novel changeable 
phot ograp h * made according to a method dev lied by 
M. fctanave, secretary of the Faculty of Sciences of 
Mamtllea. 



both photographs appear finely banded If we re¬ 
move from the poeltlve I) even alternate pair* of 
banda, and from the poeltlve E odd alternate pair* 
of band*, and If we place upon the poeltlve D the 
bands taken from £ and upon £ the band* taken 
from I), we will obtain two new pictures which wo 
may deelgnate D' and £' These new pictures D' snd 
£’ am composites of I) and £ If the bands are nar¬ 
row enough, 30 per centimeter for example, their 



TH1 guiruro WOKAV 

discontinuity will not be noticed The composite 
pictures will apparently be complete and comparable 
with the half-tone pictures to be found In the S< ikr- 
Tinc A At Rattan or In any other modern illustrated 
periodical 

Let us now combine the- two composites D' and K' 
In other words, 1st na transpose strips of O' snd 


BY F. HONORE 

■trip* of P without disturbing their order We ob¬ 
tain still another positive D\ formed by the combi- 
ntUan of the two preceding positive*. When looked 



si directly thl* dpw positive If u rather confusing, 
but when looked at through a glam plate ruled alter¬ 
nately with horizontal opaque and transparent bands 
of a width equal to those constituting the positive 
Itself quite a different effect Is obtained If we hold 
this glass screen In suth a manner that the opaque 
bauds cover the bands of tbe positive £' wc will eoe 
only tbe bandH of the punitive It, and we will obtain 
the portrait of a sleeping woman Ou tho other hand, 
If the screen be slightly shifted so that the bauds of 
the positive £' sre covered we will have a portrait 
of a woman wide awake Since the different effects 
are obtained simply by shifting the screen, the single 
photographic view seen through. It can be caused to 
ihange Its apiiearame very rapidly simply by chang 
Ing the speed or the si ran movements 

In actual practice the ruling of the positives and 
tho transposition of the bands, as well as the use 
of a sultablo screen, Is attended with consider 
able difficulty For that reason, M Eatanave has 
devised a simpler method which Is Illustrated In the 
si rompanylng diagram 

1-ct a and b be two different objects the lumlnons 
lays from which fall upon a sensitive plate or a 
ground glass BP in the path of these ray* nt a 
suitable distance, tho hortxontal ruled screen HR' Is 
placed In the diagram the spaces separating the 
lines of the screen are considerably oxaagernted and 
the screen ltseir Is shown In vertical section Such 
It the poeltlon of the screen that the sensitive plate 
will receive a series of Images of o' alternating with 
Images of b' 

In making the positive photograph according to 
this method, the subject Is fins placed at Oo and then 
at Ob At Oo the subject must appear asleep, and at 
Ob wide awake A compoelte picture will be obtained 
on the sensitive piste If this picture bu examined 


through a aoreen similar to that by means of which 
the ploture waa made, and the visual angle be varied 
either by shifting the eye or shifting the screen Hie 
portrait will apparently open and close Its iyes 

Theoretically several different picture* <-un thus be 
superimposed In actual practice M Eatanavu has 
Lumblned throe which aru clearly visible Ilowevor 
there Is a limit to the number of plrturoe that oan 
thus be combined for tho positives become more and 
more Incomplete as the filiform banda composing them 
are more and morn elongated In the case of two 
aspects, the elements of an Image are adjacent, the 
one to tbe other with three aspects, the const cutlve 
elements of an image are separated by two eli nn nts 
belonging respectively to each of the two other 
Images, and so on 

In order to simplify the adjustment of the screen 
relatively to the oomposltc Imago, and In fact to 
avoid adjustment entirely M Estansvn employs an 
Improved auto-stereoscopic plate which he haa in 
vented This plats Is ruled wlLli a wreen on the 
side which Is not emulsified, the rulings being such 
that alternate opaque and transparent bands are pro¬ 
duced The new Invention of M Eatanave'a is go con 
oelved that the plate serves a double purpose The 
plate Is mounted with the ruled surface in front, or 
it can be so plan'd that the ruled aurfaie Is either 
horlxuntal or vertical When the ruled surface la 
placed horizontally «liangcable photographs are ob¬ 
tained With the ruling vcrtlcully placed images can 



THI WAIUtQ WOMAM 

bo obtained directly visible lo Ihe eye with a stereo¬ 
scopic effect With two stereowoph lenses mounted 
so as lo obtain rilirorm Images fm tiled by the super 
position or the two Images of tbe ubjoit taken under 
the same aspect, tbn vertical lints of ibe screen se¬ 
lect for each eye the particular Image of the stereo¬ 
scopic couple which arc Intended for It 


ties, but the results arrived at always fsll tar short 
of the expectations wblcih were entertained, and these 
attempts were, therefore, gradually entirely aban¬ 
doned Recently attention haa ag^ln been directed to 


made In chemistry and applied sclenoe afforded 
grounds ter boplps for more favorable results And, 
In fact, some of tbe Imitation* of mother-of-pearl now 
made seem to show that theee expectations will not 
be disappointed. It la true that hitherto but few 
detailed directions for making artificial mother-of- 
pearl have appeared In technical literature, for the 
simple reason that th* method* which have led to 
successful results have ter the moot part been kept 
carefully secret, but n careful study of International 
patent literature shows that there are now various 
processes for making the#* Imitations, sons of them 
"t scientific basis. It Is at ones *W 


Sfowitplurn silver will never gain a footing aa geo aloe 
SUbWtttules when, for instance, not even the we* 
w* *>**!. nwtherof-peari oan gate neotaSOm 


aa an equivalent The purpose to which artificial 
mother-of-pearl 1* applied determines tbe degree of 
its efficiency aa s substitute, and this degree of efflcl 
ency In its turn depends mainly on Its external resem¬ 
blance to the natural product For combs, bat pin 
heads, nti. celluloid njothcr-of pearl may be used with¬ 
out hesitation as an imitation, for ornaments, on the 
other hand, such as fastsnlng pins, buckles, etc, the 
preference will naturally be given to substances whose 
external resemblance to the genuine material Is com¬ 
plete or nearly so Special Interest therefore, at¬ 
taches to a new method of preparing artificial mother- 
of-pearl, which we proceed to describe In detail 
The ascertained fact that collodion, mixed with car¬ 
bon bisulphide and a few parts of pearl-ellver fluid. 


ot-pearl, led to a method of working directly with 
cellulose solutions, and In this way the celluldld 
motber-of pearl already mentioned waa obtained a 
material which has been need for a variety of pur¬ 
poses In the Industrial aria. As. however, the In¬ 
flammability of celluloid considerably restricted the 
of this new material, efforts 
celluloid by another 

A eeUite The process of preparing artificial 
mot**ref-pearl tram this baas la as follows ioo pen* 
tf oemte dissolved In td to to parts of glaslsl gratia 


acid or chloroform ere mixed wdh 20 part* of cal 
clued magnesia and t to g parr* of prnrl essence, with 
continual stirring In this way u more or Iras vtwld 
mass Is obtained which Is allowed to dry In the 
air If a few drops of carhop bisulphide are added 
to tbs liquid solution a beautiful Iridescent luster Is 
Imparted As celllti dissolves comparatively slowly. 
It Is advisable to prepare tho solution a day nr two 
beforehand In case of need, tbe process of dissolving 
may be somewhat accelerated by slow heating In a 
water-bath When dry the artlfii lal mollior-of pearl 
presents the appearance of itollshod niotber-ot pearl 
plates but In addition It Is distinguished by great 
ductility and elasticity The treatment of this arti¬ 
ficial product Is, therefore much easier thau that of 
genuine mot her-of-pearl It has also been nttempteil 
to substitute motber-of pearl dust for magnesia and 
very satisfactory results have been obtained In ihl* 
way It la also possible by means of Ibis process in 
produce artificial pearls exactly like real ones tor 
this purpose the arllflclal product is pli pared In 
rather thick plates from which elliks are cut and 
pearl* of any desired size and form turn*if on the 
lathe Those pearls are superior In point nf re¬ 
semblance to the natural product to the fleli nr wax 
pearls hitherto made from glass and are not ho brittle 
as the latter—Osulscbe Qoldschmleds Zellung 
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Square Illumine for Boats.—I think squint bond 
are r hie Improvement ovor round bunco. They do 
not uiaken the planking or chafing itreaka and may 
mom ipilikly bu Inscritil 

Di« i hu n iik ntnak on n round stern that has been 
bunged a I tli round bunging Invariably break* sooner 
or bill r «hi n Iho round bungs hnve boon Inserted 
Wlun Hit square bung Is used the nail Is driven and 



■quasi ltnreiKO 

set The square pumli whleh la a trifle larger than 
(he nail head, Ih then driven In making the aperture 
(or Ibe square bung This punch should be hsrdonod 
and ground on nn vmery wheel nmklng the corner just 
as keen and shnni as possible Oblong rectangular 
bunga are preferable where the boat nail Is used In 
planking etc The bungs nre quite eaally made 
6/16 of an Inch square with a Bmall bins saw, tilting 
Iho saw table slightly to produce the taper on two 
sides of the buug 

Wheel Calker—Tho wheel ealker Ilium rated here¬ 
with will enally force cotton Into solid wood where 
there Is no seam or Joint The shape glvoa one eon 
Rlderuhle leverage The cotton la first plated along 
the seam by attaching It with tho point of a knife at 
short distances. Just enough to keep It In Hue with 



tho joint It Is now raady for tho knife shaiied wheel, 
whlth calks It very rapidly Take a strip of Iron K 
Ity 14 Inth thick, 2% feet long and bend It to a flaring 
IT iliHiie The bottom of U>0 U should be 4 Inches 
st rues and to It the wheels are riveted The Iron strip 
should be drawn down a little on fhe ends to receive 
lh< handles The wheela are 1% Inches In diameter 
Uue of the wheels hus a square edge 1/18 of an Inch 
thlfk The other wheel Is 3/16 uf an Inch thick with 
(he edge sharpened like a knife There Is a simple 
gauge pluitd on the framework near the square edged 
wheel whlih allows one to force the cotton to the 
dtalrod depth In receive the putty 

Marking the Water Lino on a Boat—I^vel the boat 
athwartshlps and decide where you would like your 
water line, whleh In tin issc of a lauuth or small 
motor boat should lie from two to three lnihea out 
of water when the boat Is afloat Take two straight 
edges 12 or 14 feet long placed level athwartshlps 
to the bort ono at the bow and one at the stern at 
the height of the water line decided upon Stretch a 



niiirao thi VATU un 01 a mat. 

cord acmes the si might edges with the weight at each 
enn <o keep It taut and let It Just touch the bilge of 
the hnat so that you may dot your water line along 
thi hull The proper way to make a true lias la with 
a thin betting 1 nr four Inches wide and 10 or 12 test 
long with the iip|>er edge pressed against the boat to 
correepond with the dots Be particular to keep the 
batting exactly plumb edgeways and you can correctly 
luratch In your water line. 

Simple Method of Weighing a Boat—Tmks a Isvsr 
■lx or sight feat tang, ptaoe a fulcrum on the ground 
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near the bow 1 *t Uw fulcrum (at 2 In the drawing) 
be just ilx Inches from tho end (l) of the lever that 
Is under the bow of boat A person that would weigh, 
■sy a hundred and fifty pounds, should work slang on 
the lever, say tn 3 or until thn weight of his body 
would Jnst lift the bow of the boat i leer of the block 
lng With a piece of chalk make a mark on the lever 
at this point Divide tho distance from the fulcrum 
to the chalk mark Into 6-Inch spaces and add ISO 
pounds for each space. For instance, eight space 



would mean 1,200 pounds, which would be a little l«as 
than half the weight of the boat, aa the bow end Is 
generally the lighter Now raise the stern with the 
lever In the same manner The boat being heavier at 
this end will call for more spaces. When this weight 
has been determined add the two weights and the re¬ 
sult will not be Tar out for the entire boat Tho 
blockings the boat rests on while the boot Is UffBfi 
should be st the extreme end. 

A Home-made Lifting Jack.—The jack here Illus¬ 
trated Is made with a srrew an Inch In diameter and 
eight or more in length and a good heavy nnt, the 
romcra of which Itave been notched down with a file 
to receive a heavy washer The i*rl or tho nut which 
comes through the washer should come through far 



A HOMB-KADg LITTIXO JAOX. 


on the wheel pnUer 1* obtained on tbs oatsl4* *■#> 
with any soluble wrench. 

Convenient Flywheel for Gasolene 1 
all the flywheels for small marina gasolene j 
are filled up with mokes or webs with few k 
them, which mokes It very awkward to get at i 
can trie strap and pump to tighten the nuts and g| 
box. Nearly every time this is done the a 
of the engine uses a cold chisel or screw! 
hammer I have designed a wheel and a 
engine for four years. It has only two^ 
hand rim, doing away with the < 
which li a dangerous feature The ptab 
floor coven the hey as well os the 




t In tho spokes. It is s groat convsalenos la 
cleaning behind the wheel or repainting, as 1£ 
take a minute to remove the cover i' ‘ 
sired A wrench Is the proper thing to 4_ 

Instead of a cold chisel It can4ie done™ 
style of wheel Is used 
Tunnel for Oasollno.—The tunnel bore s 
practical one You can capstie a five gallon J 
gasoline and allow It to rest In the tunnel untlf ft 
empty, as Illustrated In Fig 1 A breese of wing will 
not blow it one aide slopping It over, which always 
happens when trying to pour out of the can Into tha 
ordinary tunnel. The practical tunnel has a long pl«4eof 
14 Inch tubing which goes well down Into tho tank 


enough to allow for good heavy riveting on the washer 
This makes the haae for the nut tn rest on and It Is 
then placed on a wooden block, which Is well secured 
with four wood screws. The base of the ja< k Is a 
heavy block placed with Iho grain running at right 
angles to the upper blwk which holds the nut. The cap 
and lever require no description The broad base 
prevents the Jatk from settling tn the earth and from 
capsizing as well, which Is & good feature around boat 
work. 

A Home-made Wheel Puller—A simple wheel puller 
ran lie made by taking a piece of maplo about 3 
Inches square and about slztoon In length and fitting 
It with the bolts about as shown In the accompanying 
■ketch The nut for the center screw has the washer 




and should always be smaller than the receiving hois 
In the gasoline tank. The supports for tha tunnel ora 
made out of galvanlsM Iras 1 Umh wide and 1/U 
thick, bending the tipper and to co n for m to the angle 
of the cone while the lower and la hunt around a 
8/16-tmh galvanised win hoop about top Inches In 
diameter A trifle larger than tha upper part of tha 
tunnel Is good proportion. „ 

This part of the tunnel la a standard article which 
con readily be procured. Tha parts that are attached 


hokx-kass warn mix*. 

attached to It In tha same way aa tn tha lifting Jack 
and it Is similarly attached to tha maplo. Tha wheal 
bolts carry two brood out* to catch on tha roar Coca 
of the web or spokes of tha wheel. Tha wheel Is 


Place a wire gangs shout fifty or sixty nseoh to tha 
lnoh inside of tha tumaL If a chamois filter la 4a- 
•trad make a band of natal that will anally ally inaMf 
of upper part of tha tunnel Tha .lower end of this 
la covered with chamois, whleh la hold In plow with 
■mall twins. Tnek ■ atrip of vsttoanhmd fiMr t» tha 



in removing wheels from gasoline engtnea. This Im¬ 
plement and tha titling Jack heve beea In use four 
or five years. They bora stood tote of wear, wad *p- 
parantty are an strong Aa over. A. greater Imre — 
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. mMm by Kntth Ovk Various — U pi 
pda ot cocoes tratlon were deviant by beft> 
'.with tba result that preparations of pp-* 
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' lvs than uranium, lUrckwald later 
separated Iron it tons of pttchbteode 
about a mllltgraamee of Intensely act¬ 
ive material which ha tmlted radtotal- 
lnrius, ataaa It was separated Initially' 
| with tatlurlum as an Impurity. By dip* 
plus a copper pteta into a solution of th|g 
tubsteuoe, ha ohtatead u depotet «d 
weight not more than 1/100 mflltgrasnst 
I which was ter more active than as equal 
weight of radium. It was eooe raeoe 
, Diced that tbla preparation waa Idsail- 
cal with polonium, for It gave off tba 
typical a radiation, and had tha charao- 
tertaUc rate of daoay of that snbetanoa. 
Unfortunately, Marckwald was not aware 
at the time of separation of the great 
Importance of testing whether )eed ap¬ 
peared aa a product of tranatormettou of 
polonium Before such an experiment 
could be made, the polonium had to a 
large extent been transformed. 

Polonium la one of the numermm 
transition elements produced daring 
the transformation of the nrantum- 
radlum aeries. It la half-transformed in 
about 140 days, emitting a partidaa dur¬ 
ing the process Rutherford showed in 
1904 that polonlnm was in reality a trans¬ 
formation product of radium Itself. Ra¬ 
dium at Drat changes into the emanation, 
and then aueceeslfely into radium A, B, 

! C, D, B, 7. radium F being Identical in 
all respects with the polonlnm directly 
separated from a radioactive mineral. 
When the radium emanation la allowed 
to decay In a sealed glass tube, the walla 
of the tube are coated with an invisible 
deposit of pare radium D. radium B, gad 
radium F, hut the amount of the teat 
to be obtained In this way la tar too 
■mall to be welghable. 

The amount of polonium present in 
any radio-active mineral can easily be 
calculated. Since the radium and polo¬ 
nium (radium F) In a mineral are In 
radio-active equilibrium, the came num¬ 
ber of a particles are expelled from each 
per eeoond. Since polonium Is half 
transformed in 140 days and radium In 
1.000 years, the former breaks up 5,000 
times faster than the latter The maxi¬ 
mum amount of polonium to bo obtained 
from a mineral la In consequence only 
1/5,000 of the amount of radium. In 
1,000 kilogrammes of pltohblende con¬ 
taining 60 per cent of uranium, there 
are present 170 mintgrammaa of radium 
The weight of polonium la about 1/5,000 
of this, or about 1/10 mDUgramme. It la 
thus obvious that to obtain 1/10 of a mil¬ 
ligramme of pure polonium, several tons 
of high-grade pitchblende must be worked 
up. The moat natural source of polo¬ 
nium le radium D (radio-lead), which 
growa polonium and baa a period of half 
transformation of about twenty years. 
Sinoe polonium breaks up about 5,000 
timaa tester than radium, its activity, 
weight for weight, should he about B.Q00 
times greater than that of radium. There 
is nothing surprising la this, for the ra- 
dlma emanation bag an activity about 
900,000 times that of radium, while ra¬ 
diate A (period three minutes) mast 
have an activity 400 mill km than that of 
radium ttoelt Once the radiation from 
polonium la entirely la the term of a 
ikya. It la to he expected that the radi¬ 
ation from It would show chemical and 
physical affects Identical with those Ob- 
eenre4 for pure emanaUou, tha only #f- 
teranea being that tha products of the 
latter emit fi and y rays aa mo. 

Apart (ran the interest of obtaining * 
wvtghable quantity of potentate tea pans 
teats, tha real taportanea Of the nut 
tavwttgaUcus at Hue. Carts Urn la Ufa 
PtehoHe Wut*4 <* Urn ad 4a, 

7TPT till sstelisia info ■hint ten 









































































Scientific American 


ttBM potoaituu «B>IU • PUttClM, 
It* prodoctx et d e co m po sitio n, U 
(M othsr a-nsy products, should 
Th# production of helium 
Mn a preparation of polonium baa boon 
skstrvtd by Rutherford and Boltwood 
Otaaohsster UL and PhU. Society, No- 
vmftbsr 80th, 1800), and alao by Mme. 
Carlo and DsMaraa la their preeent ex¬ 
periments. Boltwood sevsrol yean ago 
Sagglatsd that the end product of the 
radium aerie* waa lead, and ha* collected 
strong evidence in anppoft of tbl* rlew 
by wwipartng tha amount of helium and 
lead In old radioactive mineral*. Since 
polonium 1* the le*t of the active prod- 
aot* obeerved In the radium aeries, It 1* 
to be expected that polonium ahould he 
transformed into helium and lead, one 
atom of polonium producing one atom 
of helium and one atom of lead. Thl* 
point of view receive* additional weight 
from consideration of the atomic weight 
to be expected for the end product of 
radium. Blnce In the uranium radium 
Hriee, seven a particle*, each of which 1* 
an atom of hollnm of atomic weight four, 
are successively expelled before radium 
F U reached, the atomic weight of polo¬ 
nium should be 7 X 4 s 28 Units left) 
than uranium (atomic weight 238.fi) 
Thl* gives an alomlo weight of polonium 


cle, a Anal product of atomic weight 208 5 
—a value very dose to the atomic weight 
of lead. 

It la a matter of very great Internet 
and lmportanoe to settle definitely 
whether polonium changes Into lead. The 
evidence aa a whole has long been In 
favor of that supposition The outlook 
la very promising that the experiment* 
of 14m e. Curie and Debteme will settle 
this question conclusively No doubt an i 
Interval must elanse to allow lbs polo¬ 


nium to decay before the final examina¬ 
tion of the residual substance can be 


The revolving safe is the latest advance 
of the safe Industry In Its continuous 
contest with the burglar, who. In the 
most recent times, has taken to working 
with the cutting burner, which, by means 
of an oxyhydroaen or axysoetylene flame, 
can cut through the heaviest armored 
safe In n few minutes. The revolving 
safe mafcua the employment of the cut¬ 
ting burner absolutely impossible. It 
consists, as Technlscbe Rnndscbau de¬ 
scribes It, of a steel strong box. closed on 
all sides, of polygonal section, arranged 
to revolve on ball bearings, and Inclosed 
in a spherical compartment, built of 
strong masonry and closed above and 
below with masonry. In such a manner 
that the steel strong box can revolve on 
Its vertical axis, without coming In con¬ 
tact with the walla. In the Inclosing 
masonry and in the strong box, doors are 
contrived, by means of which the strong 
box is accessible from outside, as long 
as It Is not revolving, which would be 
the cans for Instance during tha bualnsae 
hours of the bank In whose quarters the 
revolving safe Is set up. At the close of 


Fireproof Windows 
For Your Factory 

Your plant » always m danger from 
fee unless you protect the windows wah 
dad sadist. Old tfyle wooden tadict 
bin qwekty and save ss s fuel for tbe 
flames. 

Emm yoir bufldmg with United 
Steal Subs* which cannot bum, warp 
or rot 

Urited Steel Sash has the prate* 
strength of *1 rnsbes owing to tbe m- 
creased depth al section and to the 
perfect jomt which ■ not weakened in 
any way by cuttxig or punchmg. 

U^Sash 

pres maxsnum daylight m your factory, 
because the deep, narrow steel sections 
do not obstruct the light- A wd lighted 
interior means maeaaed floor arcs for 
w orking and wrested e&oeocy of em- 

The co* of the United Steal Sash 
compares favorably with wooden sash 

it will pay you 
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PENNSYLVANIA RAILMA 

tSsiiMa 

DREADNAUGHT CARE. 

The nnb of railroading is first-class equipment and 
reliable service. The Pennsylvania Railroad provides this for 
the public. For many months big all-steel coaches, built tik e 
Dreadnaughts, have been operated on all through trains. Their 
easy-riding qualities and steadiness of motion have been widely 
praised. The altateel dining cars too have distinct advantages 
over the wooden ones. They are stronger and steadier, and the 
act of eating is made more enjoyable by the smoother movement 
There are also some steel Pullman Cara—Combined Parlor*- 
Smokers and Baggage—in the service now. Travelers like them. 
They have plenty of elbow room and they glido over the rails. 
Tho Sleeping Cars are coming Some four hundred parlor and 
sleeping cars will be in use by Summer. 

The steel coaches and cars arc the strongest vehicles ever 
built for passenger transportation. They are fire proof, break 
proof and bend proof. They represent the climax of safety and 
the perfection of comfort in railroad travel. 

The Pennsylvania Railroad has always been the leader in all 
manner of improved equipment as well as In all methods of mak¬ 
ing their patrons more comfortable. This is why it is known and 
honored as The Standard Railroad of America. 
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OrfeoB Uroop. 

▲ lively sensation wm crested, two 
years aso, by the publication of Sir Wil¬ 
liam Ramsay ■ experiments on the action 
of radium emanation upon copper Ac¬ 
cording to Ramsay, the energy released 
by the emanation reuses a disintegration 
of the atom of copper, and converts that 
metal Into elements of smaller atomic 
weight, which are Included In the copper 
group. In HandeMetTe classification. 
Jlaauay claimed to have found, among 
the products of the aotlon of the emana¬ 
tion upon copper, minute quantities of 
potamlum, sodium and lithium Madame 
Carle repeated Ramsay’s experiments, 
but failed to obtain the same results, and 
pointed out certain poealble causes of 
error in the method employed by the 
English physicist Ramsay has since re¬ 
peated the experiments, taking care to 
eliminate theee poealble eource* of error, i 
and has reached the same results and 
conclusions aa before. He hae lately ex 
tended bis researches to certain elements 
of the carbon group (silicon, titanium 
xlrconlum. thallium and lead), which. If 
his hypothesis la correct, should bo dis¬ 
aggregated by the action of tbe emana 
lion Into simpler elements of the same 
group, snd especially Into carbon j 

Tbe following method was employed ] 
by Ramsay and his collaborator Usher I 
From a solution of radium bromide con | 
tatnlng Ill milligrams (about 3 gralnal 
of the metal radium tho emanation pro-! 
dared In the course of one week, together 
with the explosive mixture of hydrogen, 
oxygen which always accompanies, 
It, was extracted by a pump The total 
quantity of gas thus obtained amounted | 
to about 26 cubic centimeters, and eon 
talned 0 0012 cubic centimeter of radium 
emanation, mixed with hydrogen, oxygen 
carbon dioxide and other gasce The 
hydrogen and oxygen were combined by 
explosion, reducing the volume of the 
gaseous mixture to <4 cubic centimeter 
Thlx was collected In a small glass tube 
coated with fused caustic potash, which . 
absorbed the carbon dioxide In tbe course 
or an hour The residual goa was then 
Introduced Into a glass flask containing 


for four weeks at the end of which 
period the activity of radium emanation I 
Is completely exhausted The gas wan I 
then drawn oS and analysed 

It was found to contain carbon dioxide 
Invariably and carbon monoxide In some 
cases. The following table show* the 
quantities of carbon thus produced from 
various solutions by one cubic millimeter 
of radium emanation 


Hydrogen silicon fluoride HjBiF, 0R1N 

Titanium sulphate THBO,), 0 983 

Zirconium nitrate 7,r(NO,), 

1071 

9873 

Thallalum nitrate Tb(NO,), 


Ramsay and Caber conclude that car¬ 
bon la produced. In greater or smaller 
quantity, from all the other elements of 
the carbon group by the action of radium 
emanation The dements of high atomic 
weight, with the exception of lead, whtoh 
teems to be particularly stable, appear to 
he disaggregated more easily than the 
elements of low atomic weight Experi¬ 
ments on elements of other groups are in 
progress, hut those described above ap¬ 
pear to prove beyond question that the 
ere— of the chemist can be broken vp 
by the action of radium e m a natio n.- 
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American Ingot Iron or Steel 
Which? 

S TEEL is said to be the basis of our modern 
civilization. The corrosion test shown in 
this cut tells how insecure a basis it is. 
How much more secure life would be if what 
is now made from steel could be made from 
American Ingot Iron. How to make this 
new metal is a discovery of as much importance 
as the discovery of Bessemer Steel. American 
Ingot Iron is practically non-corrosive. Any 
thing made from it ought to last a lifetime. 

See that what you buy made of iron or steel 
is made of American Ingot Iron. 

99.04ft PUM I 

*^IXKE$R7 Send for Booklet A 
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The utui feofrraptilrul Iragth of the Antemoblle oatpot fro* 1895 to 1910 

na XAimoua uovth or otn autokobhj muim -[See me m] 





































294 

SCIENTIFIC AMERICAN 


Scientific American 



MVNN ft CO, Inc., • Editor* and Proprietor* 

riikliM Weekly M 
No. 361 Broedwey, New York 



LIEUT ISA OX LETOV 

H OWEVER thrilling the average man may And 
Mini Shatklcton « modest and Kelf-rifaiIng 
recital of the Antari Lit hurdshlpa and trl 
tllnphs or Ilia brilliant expedition It Is to tlio 
■dinilBt that the English explorers character must 
aaatircdly mipeal moat utrongly No doubt tho dare¬ 
devil courage of the Engllvhiuan, whoae love of adven 
turp hua carried hint Into the heart of Arrlcu, tho wilds 
of AuatrHlIa, and the myalerlea of Thibet eiittra 
large!} Inin Sliacklcton a nature How else could ho 
have endured the numbing cold and the pangs of pit 
vatloii' llul the aacrlflrea made during that famous 
exiiedltlnu which brought him wllhln aetiml sight of 
the South Pule arc essentially scientific In (Imrueter— 
comparable with ihe heroism of Hu man who exposes 
himself In Ihe stings of diseases an ylng Inserts, thut 
mankind may know hon boat to protect itsi If against 
the ruiages of yellow fiver and the sl<oping alckuesa 
Hla incidentv of demeanor and speech his generuiis 
praise of those who nccoinpunled him, his lllierallt} In 
donating inliieialciglinl and ornithological eollcrttona 
to our muscunin inilhillims made when the doslre 
was strong tu abandon them In (he hour of weakness 
and hunger) and alloco all that unwillingness of hla 
to appear as rl\al to (.'apt Scott hla former chief, 
which has led him to |iost|K>nc tils own Antarctic plans 
so that flentt may have no difficulty In ohtnlnlng funds, 
are all iliuracterlatli of the tinsollhdi sciential tn whom 
the sense of personal Importance la overwhelmed by 
Ihe high Ideals of the cause In whoae furtherance he la 
engaged 

Scientific too In Its purpose Is the expedition that 
Shackle ton line postponed In deference to Scott, for 
that exiwdltlon will be undertaken not primarily to 
rcarh the Pole but tu fathom the many mysteries of 
the unknown land fronting on the South Indian Ocean, 
and presenting many srlemlHe and geographic prob 
leins for Holurlnn By svstematlc ally exploring the coast 
around King William I .and a coast which has never 
been carefully studied from shipboard because of float 
Ing len he will probably determine once and for all 
whether there Is any reason for questioning the claims 
made hj Admiral Wilkes to the first discovery of the 
Antarctic Continent Shackleton s sc use of fair play, 
fall sense of sc lentlfle Justice In other words, eral 
nentty fits him for this peculiarly delicate task 
The licartv recognition which Shackleton has ac¬ 
corded l’tnry for the discovery of Ihe North Pole com 
Ing ns It does from a mail who knows something of the 
rigors of polnr exploration ought to shame the Con 
gress which refused notional honor to Peary without 
proof of the North l>oles discovery The doubt which 
has been foolishly cast on Pearys exploit by a eon- 
gressman whose “farthest north ' as one Washington 
rorrespondent phrased It Is the semi tropical cold of 
Omaha Neb la more than extinguished by the 
cordial defertnee which Bharkleton has shown toward 
Peary on the occasion of the Ir many public meetings 


A FLEA FOB 004FIBAT10W. 

T HE development of rapid tranalt In New York 
sItv lias reached a critical stage, for upon 
Hu events of the next few months will depend 
the question whether a certain proportion of 
future subway travel Is to he paid for at the present 
rate of live eonta per trip or at donbte that amount 
Now, It Is generally agreed that one of the Indis¬ 
pensable conditions of the future development of the 
■ubway aystpm In this city )■ that the fare shall at 
nn time exceed live cents, for which sum a passenger 
must be at liberty to travel from any one part of the 
system to any other The universal tendency today 
Is toward the cheapening of transportation, and the 


possibility of an Increase from live cents to ten cento 
per trip Is not to be considered for ■ moment. 

Nevertheless, the people of thts city are today con¬ 
fronted with tho poalbUlty, If not the probability, of 
Just such an Increase of faro, and this condition la due 
In large measure to the strained relations between 
the Public Service Commission, whose duty It la to 
safeguard the transportation Internets of tho public, 
tiDd the Interborough ( ompany which has a practical 
monopoly of local transportation The Public Service 
f ommlsslon will shortly call for bids for the construc¬ 
tion of an additional suhway extending from the Bronx 
to the Battery, which will he absolutely Independent of 
ihe route whlrh Is now In oiieratlon The new line as 
laid out would lie an excellent one, were it not for the 
giave defect that nowhere does It make connection 
with the existing subway This defect however, must 
be made good by prov Idlng for such connections as 
will enable a passenger to travel for one fare from 
any point on the one to any point on the other system 

If wl look st a map of tho present subway ronte, It 
Is evident at a glance that an extension of the existing 
lines north from Forty scriind Street through Lexlng- 
Inn Avenue to the Bronx and an extension of the 
Broadway line from Times Square down Seventh Ave¬ 
nue to the Battery, would provide the rlty with two 
Independent north and south routes The Public Serv 
lee Commission long ago rerognlxed that this was the 
next logical addition lo make to Ihe present facilities 
and they hoped that the Interborougb Company would 
make a proposal for future extensions of their systom 
over these routes Unfortunately, the company, In 
offering to build these lines, has obstinately saddled 
Its proposal with a demand that It be allowed to 
build a third track on one of the elevated railways of 
the East Side 

Now tho city, as the Interborough Company very 
well knows has established for all time the principle 
that, alnte the existing elevated structures are a de 
faiement of the streets In which they stand not only 
shall no further extensions he made but as soon as 
other facilities are provided, tho existing struc¬ 
tures shall to removed Therefore, the Public Service 
C ommlesion at once and very properly refused to at- 
icdo to the Fnterborough proposal, and, ostensibly, It 
Is upon this question of extending the elevated Horvlee 
that the Commission and the company are at variance 

Falling (o get any satisfactory proposal from tho 
Tnterhorough Company, the Commission have laid out 
nn Independent route which extends from VVoodlawn 
and Pelham Bay Park In tho Bronx to the Harlem 
River, and down Islington Avenue and Broadway to 
tin* Battery Bids will shortly be asked and as wo 
have noted Bbove unless the Interborongh should put 
In a bid agreeable to the renditions laid down by tho 
Commission, the new lino will be built Independently 
of the existing subway Thereafter, ir anyone should 
have occasion to make a trip Involving a transfer from 
one system to tho other he will he able to do so only 
by the payment of nn additional fare—a condition 
which for a large proportion of tho traveling publlr 
would amount to a positive hardship 

Now the lontlugeney of having to pay a double fare 
Is so serious that It demands immediate and careful 
c onslderatlon Wu bellcvi that the exeri Ise of R more 
lllieral policy by the Interborough Company and the 
exhibition liy the Public Hervlco Commission of a lit 
tie more i nnfldenro In the attitude and purposes of the 
Interborongh people would result In n compromise of 
lusting buieflt both to the corporation and the travel 
Ing public- The lnterhorough Company certainly owes 
much to tho olt>. and we say this with full romcm 
braneo of the fBct that Mr Belmont, at a time when 
capital was looking askance upon tho subway proposi¬ 
tion, ramp forward courageously and provided the 
enormous capital necessary for construction He has 
reielved In tho past and always will receive credit 
for the good service which ho rendered to the city In 
a very critical emergency But having admitted this 
much, wo cannot lose sight of the fart that events 
have proved first, that the subway property la enor¬ 
mously profitable and aeeond that tho termi govern¬ 
ing the relationship between the operating company 
and the city are very liberal Indeed If Mr Belmont 
conferred a gTeat benefit upon the rlty, the city ha* 
repaid him tenfold by providing the subway line with 
a traffic far greater than waa anticipated when the 
road was built 

Now the lnterhorough, with Its magnificently 
equipped system, It* thoroughly trained personnel, It* 
strong financial standing and Its rich accuraolstlon of 
operating experience, is obviously the Interest best 
equipped to build and operate the new line, making It 
an Integral part of Its present eyatem Provided It 
will give reasonable guarantees, the city would Just 
aa soon, and perhaps rather have the Interborongh 
1 tropic build and operate the new system than any 
other outside Interest Unfortunately, the attitude of 
the company toward the rlty In the put, a* shown In 
Its almost contemptuous treatment of the PubUc Serv¬ 
ice Commission, has had the Inevltabls effect of pro¬ 
ducing a feeling of distrust, If net of hostility, against 



Aful 

n the part of tbs pa bile. Thta I 
I, to those of us w 

stand what • really magnificent esrrtcs, j _ 
least from the technical aide, the company la« 
log, It la to a certain extent unjust, 

Tbe present juncture affords a great o 
tbe lnterhorough Company If It will oi 
never-to-he-grented demand for further elevated Mil- 
way facilities, the city will meet the company hr la 
liberal aplrlt Should the company put In a W* for 
tho new line with a pledge to operate It «g part of 
their existing system upon a single-fare hosts, they 
will solve at once the problem of the present f OS gas 
(ton on their own lines, they will more than double 
the extenL of their already enormously profitable fisTS 
of oiieretlons, and they will place themaalvea onoa 
more on a basis of amicable relationship with the 
people of this great city—a consideration, OSfaly, 
which will not be the least weighty of those above 
enumerated 

A 11I0M Iff MITlOMLOeiOAL VVITfi. 

I N common with the other sciences, meteorology to 
burdened with a dual system of units. Orest 
Britain and America continue, In a majority of 
their meteorological publications, to record rain¬ 
fall and atmospheric pressure In Inches, wind vsloelty 
tu miles per hour, and temperature In Fahrenheit de¬ 
grees, while all the other nations have long atsos 
adopted millimeters, metere per second, and Centi¬ 
grade degrees for the same respective measurements. 
There have of course been many projects of reform, 
but only very lately has uniformity actually base at¬ 
tained In any branch of the science 
The United States Weather Bureau and tho British 
MoteorologliaT Office have definitely adopted ths metric 
system and the degree* of tbe Centigrade temperature 
scale for recording the results of the observations made 
with kites and balloons—the former at Its research 
oboervatory at Mount Weather, Vo., and tho latter at 
several “serological” stations now In operation tn the 
British Isles 

Tho British have gone a step further The tempera¬ 
tures met with In the upper air are very frequently 
below the freexlng point, so that tho tabulated observa¬ 
tions expressed In the Centigrade scale, abound In 
negatlvo values, which Bre awkward to deal with and 
also a fruitful source or errors In lomputatlon Tho 
abfolnlr sro/r, counting In Centigrade degrees from 
Ihe absolute xcro (-271 deg C) has ud negative 
values, and Ihe use of this scale Is now common In tha 
discussion of many physical problems with which up¬ 
per-air research Is Llosely concerned For these rea¬ 
sons the Meteorological Office has begun using ths 
absolute scale (also callod the Kelvin seale) Instead 
Of the ordinary Centigrade Beale In all rev ords of tem¬ 
perature obtained by means of kites and balloons A 
no less radii al reform has been Introduced In tho pub¬ 
lication of barometric pressure, In the same claaa of 
British observations The unit adopted Is a C 0 B. 
unit of force, vli., the megadyne per square centimeter, 
In place of the familiar uni!*—Inches or millimeters— 
expressing the height of tho mercurial column As ■ 
matter of fact, the ''mercurial column” Is a pure no¬ 
tion, so far as the observations In the upper air are 
concerned, the barometers attached to ths kites and 
balloons always being aneroids, and It Is much Isas 
Important to know tbe height of this Imaginary ool- 
umn at any level than to know the fraction of tbe at¬ 
mosphere that lies above or below the leveL Thts frac¬ 
tion Is directly Indicated when tho COB unit to 
employed, sinc e 1 megadyne per square centimeter to 
practically equivalent to a barometer reading of 760 
millimeters, In latitude 46 deg., whlrh Is the average 
pressure of the air at 106 meters above sea level In 
the same latitude Hence. If wo assume 106 meters 
above sea level as the plane of reference In barometry 
(and there are sound reasons for preferring It to sea 
level, the plane heretofore In nse), the C Q 8 unit 
may be considered a "C O B atmosphere,” and ths 
fraction of a megadyne per square centimeter recorded 
at any latitude gives, for all practical pnrpoaas, the 
fraction of the atmosphere that lies above the point 
of observation This unit baa been named tha bar, 
and Its use In all meteorological observations hex boon 
recommended by several writers dnring the past yegr 
Lastly, the Meteorological Office Is now, in Its kite 
and balloon work recording the direction of tbe wind 
tn degrees of a circle, counting from true north. P's** 1 
Is DO deg , south 180 deg west 270 deg, and north (60 


It is proposed to establish a wireless telegraph sta¬ 
tion at ths meteorological observatory on Mount Mlra- 
dor in the Philippines, to give warning of typhoons 
to vessels In the China Sea and point! alone ths Chiu 
coasL A similar station will probably be established 
later at Bantu Domingo do Baico on the Island of 
Baton, for oonunun tearing information of tbs pres¬ 
ence of typhoons tn that vicinity to tha bssdquarton 
of ths Philippine Weather Bureau at Manila. 
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Mai *f eanal at Puama dar- 

iBftVIliiiarr «u 1.HMU cubic yaida. of which 1.- 
WMW **>blc yard* waa dry excavation. done prinol- 
paijrir Steam shave la. The amount taken oat by the 
Pr ea ch daring their ocetapaney of the canal wai about 
cubic yarda. Under American occupation, 
(npa May 4th, 1904. to February J8th. mo, over 100,- 
OtOft** cubic yarda have been removed, leaving 74,497,- 
000 eaMe yarda oC excavation to complete the canal 

U *» in ewi t a b ls that the New York Central Rail* 
mad e huge excavation for Ita new etatlon yard will be 
uMmatMy covered with lulldlngs. An earnect of tble 
IC found la the fact that contracts have been signed 
fist the contraction of two large buildings, each of 
which win cover an entire city block, the new itroc- 
tdrea to taco on Lexington Avenue, and to be sup¬ 
ported on the heavy steel columns of the depreeaed 
station. The buildings, which wfll be known es the 
Merchants' end Manufacturers' Bxcbango, will contain 
1.*00,000 square feet of floor apace 

The oootrfbatloo of Australia and New Zealand to 
the British Imperial Navy will consist. In each case, 
of a cruiser-battleship of the same type, but larger 
than, the “Inflexible," which waa present at New York 
daring the Hudson Pulton Celebration, together with 
three MOO-ton, 26-knot scout-cruisers, six torpedo-boat 
destroyers and several submarines. Bach cruiser-bat¬ 
tleship will cost about **,000.000, and each fleet unit 
about *20 000,000 They will form an Integral part of 
the British Navy, and will be subject to the regular 
naval orders. 

Tha OoounittM on Electrification of the New York 
Railroad Club, after a years study of tho subject, re¬ 
ports that no general information le available on the 
bonis Of which steam railroads as a whole would be 
Justified In electrifying tcrnilnsle or main lines aolely 
on the ground of economy They consider that more 
attention should be given to the possibility of electrl- 
flemtion in connection with heavy grades, and that It la 
necessary to proceed with caution in attempting the 
electrification of large freight terminal!, which neoea- 
sarlly Involve tho traffic of a number of different 


The Committee on Wood Preservation, In a report 
delivered at the annual meeting of tbo American Rail 
way Engineering and Malntenanco-of Way Association, 
states that the average results of testa of Douglea flr 
I ml tea to a decrease of the modulus of elasticity of from 
10 to 16 per cent for crooaoted timber, as compared 
with untreated limber, and a decrease of nbout 30 per 
rent In tho outer stress at elastic limit and at failure. 
Creoaotlng appears to have little effect on Douglas flr 
in tension or end compression, but It doea weaken it 
from 20 to 35 per cent in shear Teals with other tim¬ 
bers show, as a rule, corresponding decreases in 
strength as the result of creoaotlng 

la protesting against the granting of any further 
vault rights under sidewalks to owners of buildings 
along tho principal streets of the city, the rublle Ser¬ 
vice Commission has drawn attention to a moat Im¬ 
portant subject. Uuch encroachments lntcrfore 
gredtly with the laying out of new subways, particu¬ 
larly beneath the narrower thoroughfares which are 
(bund in the lower portions of the city The commis¬ 
sion states that in Manhattan the practice of spread¬ 
ing foundations beyond the homing lino has already 
gone so far that much needed space In the streets baa 
been taken, and that If the city enforced ilta legal 
rights, the foundation* of some of the large bulldlnga 
would be affected 

It la gratifying to learn that the latest battleship* 
of the United Bute* Navy are not only living up to 
tbstr contract speoda. but In recent 4-hour trials undsr 
full power at forced draught have even exceeded the 
original oontract performance. The latest Instance of 
this la the ease of the “Louisiana," which, according 
to s dispatch to the Navy Department from Bear Ad¬ 
miral Bchroeder, recently on a 4-hour fuU power trial 
maintained an average speed of 18.942 knots, and this 
la spite of the feat that aha drew about 16 Inches more 
water with about 1,000 tons greater displacement then 
on her contract run. The “Michigan" alio made 19 41 
knots, which is about a knot abbve her oontract speed. 

The sweat frightful accident near Qreen Mountain, 
Iowa. In which forty e ev e n Uvea were loot through the 
teleeeoplng of two wooden railway can, again drawl 
attention to the danger that lurks in wooden construc¬ 
tion when the tan an subject to the crushing and tele¬ 
scoping effect of a ajUl* es. The heavy train of thir¬ 
teen eeaehes was drawn by two locomotives which 
wan running tender first The foremost tender 
jumped the trsek In a railway cut. and the engine, 
swinging around, beoame tightly wsdgsd, eaaatng the 
huge momentum of the train behind to be expended 
ta feleeooptng into each ether the day eoaeh sad 
smoker la which the fatalities occurred Had the cars 
best of «ted the fatalities would probably not ham 
.bu«t oBHWrtii as many. 
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ELECTRICAL. 

Aa alaetHe elevator has been Installed In the stair¬ 
way which lead! to the cupola of BL He ter e Church 
In Borne, The elevator has s capai lty tor carrying ten 
parsons. It bean an appropriate Latin Inscription 

A new combined electric and steam cooking range 
baa recently been patented which U particularly 
adapted for uee In hotels. The range le dlvldod Into 
two compartments one of which Is heated by steam, 
while the ether Is electrically bested The latter Is 
used for cooking, while the steam is used for heating 
the ovens It is claimed that in this way n steady 
supply of heat la obtained very economically 

The Brooklyn Rapid Transit Comimny recently 
changed the form of brake used on Ita can, adopting 
a “graduated release, qufck-recharge" type in order 
to teach the motormen the beat way of using tho now 
brakes, an air-brake catechism has been Issued, end 
lectures have been given on the subject in the mean 
time a text-book la being prepared showing in detail 
how the brakes are arranged and how they should be 
used 

The Berlin police department la provided with an 
extensive typewriting telegraph system. There are 
about 200 receiving stations throughout the city and 
suburbs. The sending Instrument Is provided with a 
keyboard, end when the keys are depressed they cause 
the message to bo printed simultaneously at the send 
lng station and at thn receiving etatlon The object 
of this system la to do away with the confualon of tho 
Morse code. If the Morse lode were used, It would 
have to bo transcribed before a message could bo put 
in the bands of the officer to whom It was sent 

A sssies uf experiments was recently made at Johns 
Hopkins University to determine the dielectric 
strength of air it waa found thnt the point at which 
B brush discharge occurred Is only slightly affected 
by the moisture In the sir Krum dry air to saturated 
air there Is a drop In voltage of tho discharge of lea* 
than 2 per rent An Increase of temperature from 
the freed ng point to 40 deg Cent caused the lower¬ 
ing of voltage by about 3 per rent Very rnriously 
It was found that tho also of tho conductor materially 
affected the loulxatlon of the air 

'"’An Investigation into the conductivity of electric 
* lsulatora was reeontly discussed In tho PbyBlka- 
llsche Zeltsclirirt. It was found that hard rubber la 
greatly affected by light, pnrtlc ularly ultraviolet rny* 
and thnt gutta perch* Is similarly affected though 
not to the same degree Chemical action appears to 
take place on the surfers of the Insulator, whltli pro¬ 
duces a conductive costing Sealing wax and paraffine 
are also affei ted to a degree hy light, but they era 
more subject to breakdown because of moisture Tho 
conductivity of wood Is to a far greater degree In 
creased by moisture Qlaae mukos a very ctratlc 
Insulator tho game rod of glass may have i>arta that 
differ materially In conductivity Ths Investigation 
also brought out thn fact that the Insulating qualities 
of all Insulators decrease with an Increase In tent 
pornture 

About a mouth ago one of the Edison atoragn battery 
rare was placed on the Twenty-eighth Street croestown 
line as an experiment Thn car has been In constant 
operation since and hag required no alterations nr rc 
pairs other than are common to the ordinary street 
car It hag proved remarkably economical In the 
consumption of power Instead of coating two <entg 
a mile aa waa at flrat stated, the actual root of the 
car has been lees than half a cant—0 43 cent to be 
exact It coat* more to start and atop the car than 
to keep It running, and It was Bupposed by practical 
street railroad men that when tho ear was put inlet 
active service on congested streets, the cost of running 
It would far exceed the eellmate made by the builders 
Bo satisfactory have thn experiments with this car 
proved, that an order has been placed with the Edison 
Company fbr sixteen more to be used on the Twenty- 
eighth Street crowtown line 

A decidedly novol wireless telegraph detector has 
recently boen Invented by Prof Roael of Turin U 
depends upon the torsional vibration of a fine Iron 
wire, which Is acted upon by magnetic lines of force 
that have a spiral direction The wire Is stretched 
close to two permanent magnets with like poles adja¬ 
cent, and Is also placed In the center of a coll through 
which current 1* paaaed that sets tip a helical flax 
When the current through the coll la rapidly alter¬ 
nated the wire vibrate* circularly, that Is, it has a 
reciprocal rotary motion At the center of the wire 
la a mirror which reflect* a beam of light on a screen 
The vibration mutes the light to spread nut Into a 
line whose length depends upon the amplitude of the 
vibration When connected with an antenna, the ow- 
dllatory currents set np therein cause variations of 
the vibratory movement of the wire. The wire has 
a aataral period of torsional vibrations, and this be¬ 
ing known It Is poralble to attune the Instrument* at 
th« transmitting station to produce a maximum effect 
on tbs screen. 


SCIENCE. 

■Or. Beery Wilde, FKS of Aldcrley Edge, le pro¬ 
viding Oxford Unlvcrally with funds for the Institu¬ 
tion of an annual lecture aa a memorial of Halley 

A saosnimapt to Horace Wcila was unveiled on 
March 7th in tho Place des Etats Unla Paris Welle 
waa bnrn In Hartford Conn , lu ltsir, and wna a pioneer 
In the uae of ultroua oxide gna lu dental operation*. 
He committed autclde In Now York In 1848 

W# bare read somewhere that Peter thn Oient, when 
be waa ataylng In England, had a particular llklug ror 
the coinpenlonahlp of Halley, and that after caroualng 
with him at Deptford one evening ha wheeled him In 
a barrow through a yew hedgn and did aurh damage 
that he had to pay handsome compensation to John 
Evelyn thn owner whkh Incident shows that Bhakea- 
peare was right in thinking that not every astronomer 
plucks his Judgmeuta from tlm atari, 

OoA la usually classed among the metals which am 
soluble only In aqua regia, I e a mixture of nltrlr 
and hydrochloric a. Ids It lias been observed how¬ 
ever, that hydrochloric acid alone Is abl, to dissolve 
gold. In the presence of certain orgaule compounds, 
which are ben* arranged In order of arllvlty Methyl 
alcohol, amyl alcohol chloroform ethyl alcohol, chloral 
hydrate, phenol (rarbolh add) tanu eugar glycerine 
trloxymethylene, formaldehyde The solution takes 
place slowly In the cold, but Is accelerated by boating 

Tha Meteorological Office at London and thn Deutsche 
Heewarte at Hamburg inrrled on Jointly In February 
Man li, and April of laat year and again In August 
and Beplainber, an elaborate Investigation with regard 
to the use of win less weather reports from vess. Is In 
weal liar foretasting The < o-operatlon of the prlncl 
pal British and Herman tmusatlsnllt steamship line* 
wna sooured, and eaih or llielr steamers seat report* 
twice dally while Ibiy wire within a prescribed gone 
ttf the ocean The net result of these existrlmenta 
was that a majority of the Te|Hirts arrived ton lato to 
be of any sorvlro to the forncaater It appear* unlikely 
that the meteorological Institutes will feel emonruged 
to take any further step* In this dlreetlon until the 
delay In transmitting messages from ships to shore 
stations In mut h reduced Thu Becwartu has announced 
that of the nit mages retelvcd promptly enough to 
be ul lllited by Ilm forecaster during August and Sep¬ 
tember. none led lo any modllliHttnn of Ihe fnruiaut as 
hatted on reitorts from land stations, but It Is admitted 
that this might not have been I lie t age with a different 
disposition of th( weather conditions over the necan 

The Austrian tUulc Bute of radium has been eu 
trusted to the lk rgwcrks-produkteuvt rsehllt sa Dlrek 
lion’ In Vienna, under the control of the Austrian 
Minister for Public Works Tht radium Is sold In tho 
form of radium barium chloride of three different 
grades (lie price for each milligramme of radium 
chloride, including the tontslnlng cell, being 4l)o 
kronen It Is poeked In cylindrical rcltg or 21 mllll 
inetare dlsintler and 9 millimeters long, formed of 
nl« k<) plated Itrww On the bottom of tho roll a layer 
of lead Is cast. In with It Is a squurc depression for tho 
ret option of thn radium lstrlum chloride Tho cell Is 
■ Inseil hy a liilta plate held In position hy the strewed 
ou upptr part t>( tin casing On the bottom of the eas¬ 
ing Is nn ollliis! stump (nn eaglel ami Ihe series num¬ 
ber Hudlum rolls senled with hud and stamped on 
the soldered |>art, are also supplied The cells are 
(lacked In cotton and sheet had In a small box, 
together with a eertllKatr hearing tho number of tho 
roll ft ltd the weight and rndliiiii-roinlciit of thn prepara¬ 
tion Tht boxes an* scaled with slrl|is bearing thn 
numbers or the cells, and are despatched by post as 
registered packets at the tost and risk or the 
pun haaer 

Upward nf Lwcnty different systems of storm sig¬ 
nals aro at present nsed It) tin* mnrltlnn countries 
of tho world A uniform Inti rnatlonHl ttslo Is a de¬ 
sideratum, and (lie task of devising mn tens intrusted 
by tha International Meteorological Committee to a 
small rummlsslon which met In London last summer 
and agreed to recommend to thn committee thn adop¬ 
tion of a code proposed hy Prof Mcsire chief nf the 
United States Wealltpr Bureau This todc aubsti 
tutes a few simple romblnntlons of the Inrgo conical 
Symltols now used at a majority of the Kiiropcuu isirls 
for Ihe storm flags heretofore used In the United 
Status and some other countries Combinations of 
red and white lantern* are to be used at night to 
convey tho game information an the day signals The 
proposed code has not yet however been formally 
adopted by any government, |tendlng the derision of 
thn International Meteorological Committee which 
meets In Berlin next September fllnee the T/melon 
meeting objections have been raised"T>y the Herman 
authorities to tbo proposed night signals on the ground 
that they are not anfllclently distinctive and might bo 
confused with other harbor lights. The Deutsi In Hee¬ 
warte at Hamburg Is now experimenting with several 
systems of night signals and will lay tho results of 
its Investigations before the oommlttoe 
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A UTOMOBILt 


AN AUTOMATIC INSTRUMLNT THAT TAKtS THE P 



RACl 


Rvon the casus I reader hu no doubt observed that 
aiitomobllr records urn now expressed In hundredth* 
or a second, whereas but a tew month* aio It waa Im¬ 
possible lo obtain any greater precision than fifth* of 
a w<ond, all or which Indicate* that the u*e of the 
Mine honored spllt-si coinl stop-watch haa 
bn n outgrow 11 In automobile rare* When 
one atoim to think about It It I* really ab- 
Hiird to try to time an automobile travel 
log Hiiyw Ik re from n mile to two nillea and 
over pir minute with an Indicator that 
crnwla at a snnll's pace around a dial but 
Hn Im h and a quarter lo diameter In tbe 
rerent ruce at Ormond, for Instance where 
the tulle re« ord waa reduced to 27 33 sec- 
onda by Hartley Oldfield he was traveling 
nearly 2U0 feet eat h sec nnd, which I* equlva- 
li til <0 tin Pnglli or an ordinary New Yobk 
clli him k When autontobllo* were tlrdt 
uai il Tor rui I lift purtioflea, they were timed 
In liniid with atop wan lit* Dili, wherever 
im npi rotor la depended upon to snap a 
atop waich, Ilium urai le* aro apt to creep 
In due to the rna that one person I* quicker of per¬ 
il jit Ion than another The timer must see the start 
ol tin inn, and no noon as this Impression Is received 
iiiiih) ulart Ids wntih, then at the close of the race 
(he Hiinit operation munt bo undergone to atop the 
wanh The time required for ttala mental and phyal 
tal opi ration varies In different persona, and la known 
nx the personal element Not only does It vary with 
different persons but with the same person at differ 
ent limes depending iiikmi his mental and physical 
(olidltlon For this reason, even In the timing of 
foot races It was long ago found necessary to hate 
thn-e Miners and to take the time of the middle 
watili, for the Instruments of tha three timers varied 
as mm h as three-fifths of a second 
Marlj 111 the history of aulomobllu racing an effort 
was modi to eliminate the personal elemont by hav 
In* slop wait lies snapped automatically by tbe cars 

I hi niselves making or breaking an electrical contact 
when they crossed the starling and finishing tapes 
lint, as ws have Just pointed out oven with tho per 
nmal clement eliminated, stop-watches are entirely 
too slow to record the lime of so rapidly moving an 
object as a racing automobile The experiment of 
using a chronograph was tried In several of the raccB 
last year but as this did not prove very satisfactory, 
Mr V H Warner of the Warner Instrument Com 
pany determined to make a special Instrument par¬ 
ticularly adapted for this purpose This Instrument 
vas first used at Atlanta last December, and has Just 
been employed for timing the Ormond and Daytona 
races U works with tbe utmost precision. Is on 

II rely automatic, and makes a printed record of the 
race, reading to hundredths of a second* The neces¬ 
sity of such great refinement of timing will be appre- 
ilated when one considers that tho "Lightning Hens' 
during Its record mile run was traveling at the rate 
of 21 IN Inches at every hundredth of a second 

MV Warner's Instrument consists of four type 
wheels, one of which Indicates honrs the next min 
ntes the third seconds, and the last line-hundredths 
of a second The wheels are operated after the man¬ 
ner of an odometer Instrument. 

Over tbs wheels runs a atrip of pa 
per and above that a typewriter 
ribbon, and a record Is made by a 
hammer actuated by an electro¬ 
magnet, which strikes the ribbon 
and paper against ibe type wheels 
In the circuit of the magnet which 
operates tbe hammer la a relay 
switch controlled by an electro-mag¬ 
net In a circuit that la normally 
closed This closed circuit la con¬ 
nected with the starting and finish 
tspea, nr with tapes at other points 
where If Is desirable to record the 
time Tho tape conalsta of a win 
stretched across the course at a 
height or a few Inches above the 
ground nnd this wire la connected, 
to a switch Ingeniously constructsd 
to be opened by the shock, rather 
than an Increase of tension when 
the wire la struck by tbe wheels 
or an automobile When the switch opens the Instru¬ 
ment prints a record The type wheels an frictionally 
mounted on a driving ahart. whlrh la rotated by an 
electric motor At the start of the race they an held 
stationary, and are not released until the starting win 
is depressed, when they print sera and they begin 
their revolutions. The hundredths wheal make* a 
revolution every two seconds. 


Obviously, tbe most important part of tbe Instru¬ 
ment Is the regulation of tbo electric motor which 
drives the type wheels It Is Impossible to construct 
a motor so perfeU or a storage battery that will dis¬ 
charge so uniformly, that there will be not the slight 


LACE. OF A STOP-WATCH 

* •»*. 

of tbe Instrument watches this '‘telltale,” w*»fea 
hand on tbe governor at the electric motor, aotfdf fee 



of tbe arm and catch he slows np the motor a trtfla, 
whereas If U»e “telltalo- falls to register a omnwot ho 
speeds np tbe motor sllgbUy, a# jtfcat tbs 
arm will strike tha catch Juat bfera-ar «t 
the moment that tbe catch U wgjfenwi by 
the chronometer In this way b Wf aeo n 
rat* check to kept on the tlmlag-4d the mo¬ 
tor, which can be regulated to 
of a second of the speed of Urn dhTflgfeofek 
In order to avoid a false sftaft Own SO a 
person's walking against or tripping ovarth* 
tape lines, the timing lnstrumajg to sat oat 
of circuit with the starting II ms util Jmt 
before an automobile to about to touch them. 
An aeslatent gives a signal U 


times races to knadredtba of a seco nd . 


ost variation In tbs rotation of the driving shaft 
However, the Instrument to so arranged that at the 
end of every second Its speed to automatically checked 
up with an accurate chronometer At one end of the 
driving shaft Is s doubleannsd lever, and In the path 



throws in a twitch Just In time to ceteh 
the record of tbe automobile. At the anas* 
time the eselatent calls oat the number of 
the automobile, which the operator enters 
on the paper strip alongside of tbe registered ttosa. 
When the car reaches a distent wire, the fact to eom- 
munlcated to the operator’s 1 
It will be observed that no personal element w 
enters Into the recording of tbe time made by tbe mm 
chines, end that everything to antometlo except tbe 
regulation of tbe speed of the motor and the tooted 
Ing of tbe automobile numbers oppcwlte tbe seam da 
they have made 

One of our photographs shows Barney OldbeU ta 
Ms ‘‘Lightning Bens” just aa he to approaching tbe 
finish line The other photograph shows Mr Warner 
In the timing stand about to take the record at tbe 
approaching car 


I tha Haase ot I 


in the Instrument as a ear to 
appniechleg the tape. 

of this arm Is a small calch counseled, with the arma¬ 
ture of an tlo* tro-magnet, The chronometer acts 
through a relay circuit to energise this magnet every 
second, thus moving the catch out of the path of 
each arm of tha lever The motor Is regulated 



Because the acoustics of the House of Representa¬ 
tive* aro so bad that It to almost Impossible for the 
Speaker to hear a member or the Houao, unless that 
member haa lungs of leather, plana have been drawn 
and all preparations made for a transformation of the 
lower houae of Congress. 

For many years now there haa been trouble In the 
House both In the way of acoustics and with ventila¬ 
tion For auch a largo body, these two principal fea¬ 
ture* have not been as they should be. The plans In 
contemplation will remedy theae defects, and make the 
Home one of the finest legislative chambers in the 
world 

One of the main Ideas to be put Into execution ta 
the reducing In else of the chamber In thto way It 
Is thought that with smaller quarters, doing away 
with some of the gallerias, and by narrowing the 
chamber, tbe acoustics will be all that conld be de¬ 
sired The ventilation will also be arranged to better 
advantage. 

The plans as contemplated also bring the Home of 
Representatives In the lame fashion as the British 
House of Commons. In thto manner benches and 
small shelves will take the place of the daaka and 
easy chairs now used by the members. The benches 
will resemble In appearance the chain used In the- 
ater*. By taking away the daaka 
and easy chain, It to thought that 
those members not Interested Ja 
tha debates o . 


The floor of the present cham¬ 
ber has an area of nearly 8.000 
■quare feet The floor plan of the 
Proposed hall will only be about 
*-*00 square feet The seating ca¬ 
pacity of the new hall will be 430, 
although than an now torn than 
400 memben pt tha Hoorn. 

Rome of the lobbies and extra 
roetaa win b# o«t oat, and the re¬ 
daction In *lie of the hall will, of 
conns, remit in the -redaction of 
the Public galleries, who* seating 
capacity win be reduebd dboot 
third. 

Owing to the peculiar oondttioes 
of the hall, with regard to the 


to turn the shaft ever so slightly taster than ana 
tarn In two seconds, bo that each am atrikaa tbe 
catch Just an Instant before It to withdrawn. Secured 
to the base of the Instrument at oa* bids to a UttA 
“talHale" Indicator, forming the armature of an ttoc- 
tro-magnet The circuit of the magnet to cloned when¬ 
ever the arm and catch contact, than giving the “leU- 
ttle" a alight throb every gowL The., operator 


metnhan white away their time hy cosrantog with 
each other in ltrad tones or add to the rtnfttaJ* hy 
slamming their ctorta or tiding the c MpU c fe 
pertnenta art being made now tor a notoelem 
dor and «m which cannot bn ticked unfed.', - , 

Ooogrww htt alnady i*?»*ritted ofe-half a mi& 
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A FINE LONG - SPAN MASONRY ARCH BRIDGE 


BY OUR ENGLISH CORRESPONDENT 


There baa tan meted on the nr* Bellegardt- 
Gb tarry electric railway in Kranee a masonry bridge 
Which in span and height ranka aa the largeat of Ita 
type In the country, and which poaioaaea many Inter 
eating feature* The bridge la altnated In the De 
partnwnt de I'Ata, and la In done prox 
Unity to the frontier of Bwltaerland In 
the canton of Genera Thta Impoalng 
atrooture waa dealgtied and erected un 
dor the aupervlahm of Monaleur Picard 
engineer la chief of the Bridge De 
pnitment to whoae conrtaey we are In 
dented for the accompanying Uluatra 
ttoni and details, and Monaleur Dor 
road anrreyor In chief of the depart 
■ant 

The new railroad paana through the 
wlldeat and moat picturesque apots of 
the Jura Mountain* and In Ita location 
follow* the conrae of the Valaerloe 
atreem a tributary to the Rhone Thta 
rivulet la eroaaed twice Hr»t by meana 
of the Bellegarde viaduct comprising 
aaven apana each or SO feet In the clear 
by 150 feet In halgbt, and aecondly b 
a handaome maaonry bridge the 


together The tower* war* each Rome IH feet In 
height and were erectad on maaonry pier* 11 feet In 
belgbt built on pllee driven In the bed of the Dirt am 
In erecting the tower* It was Imperative that am 
pie provision ahould be made for wind pressure as 


At the latter creasing the river flow* 
through a deep rock gorge, the pre 
rlpltous banka of which am over 170 
feet In height The rock waa found to 
be of such excellent bearing quality 
that the engineer In chief decided to 
use the cliff* aa the abutments of a 
large single arch The tatter in aprlng 
tag from the (Idea has a ladlue of 104 
reet % Inch for the are at the lntradoe 
and of 177% feet at the extradoe lhe 
thlcknes* of the masonry at tbo key 
■tune Is 4 feet n lnehoe and at the 
springing 8 feet 2% Inches wblle the 
width Is 17 feet 10% Inches Increased 
at tba coping to 40 feet 8 Inches he 
tween parapet* which li sufficient to 
provide width tor two foot pavement* 
a railroad track of meter gage and a 
roadway paralleling the railroad track 

The eleven small arches which Kir 
mount the great span cm either side 
have semicircular openings of 17 feet 
4% Inches clear They are carried on plert having a 
thickness at the top of 8 feet 0% Inches and the sides 
parallel with the axis or the stream have a batter of 
1 In 10 from the point at which they rtoe from the 
main arch 

Uwlng to the depth of the ravine the erection of 
■uch a targe single span bridge called for some cxlen 
give framework As the keystone of the main span U 
approximately 417 feet above the level or lhe water It 

waa ne ce ta r y to erect wooden falsework from the 

stream to the level of tho abutments to carry the cen 

taring and thta temporary work comprises three sub 

atantlal towers built of wood and strongly braced 



Timber falsework ready for tke laying of the 


the atorma which drive through this ravine an often 
of extreme severity This wxs accompllslic d bv tying 
the towers to each other and to the embankment rock 
and the pier bases by steel cables so arranged as to 
provide a system of bracing which servpd to hold the 
wbolo of the falsework perfectly rigid lhe lidlcnt 
chaixcter or the timber centering la plainly visible 
In tbe accompanying Illustrations and It may he 

mentioned that In this part or tho work 2118R 1 cubic 

feet of wood and 10 tons of Iron and steel were used 

In placing the maaonry In poaltlon care bad to b 
observed to gnard against any sinking of the tlmhc r 
tag under th» sujierlinposed weight and lu order to 


lessen the extent of any deformation from thta cause 
the engineers caused thi stones oik ler he laid In 
eight sections Independent of one anoth* i which we n 
finally connected together An aerial cableway wax 
erected across tbe gorge by means or which the 
Umbtr plots c nterlng and arch were 
erected the whole of the material Is 
tag conveyed to Its Rite and set In po¬ 
sition by this meana 
The bridge was commenced In Aug 
net 1908 Uy Jnnuaiy 17th of the fol 
lowing ycei tin whole if the timber 
falsework had b <n sc I up and the erec 
tlon or the inueonrv w 
August lUt last VU 
work was finished the timbering waa 
dlbniuntlid lhe u innval of tin center¬ 
ing was accomp Islicd by emptvlng the 
boxes ntled with land on wblch the 
various icaris < t ths falsework frame 
rested which dropisd tho whole of the 
timbering sufficiently to enable It to bn 
handled The falsework was dsmol 
Ished without any movement being no¬ 
ticed in thi maaonry by November 7th 
last When completed the bridge will 
exeel In s|>an any similar work exist 
log In Iranct while Its height ever 
tho valley which Is equal to that of tb 
towers of Notre Dame In I’nrla li 
greater than that of Bnv other 1 r 
single span masonry bridge elsewhere 11 
tho world Its total cost will approxl 
mate 174 000 

According lo the Klee tile Railway 
louinal tX|<>Intents with s method or 
inircHslug nnctlein bv magnetic wheels 
have been conducted for some time by 
Mi O He Inn of Israeli Maas Tho 
wheel coDlalus turn magnet colls out 
side of which me four segments tom 
prising 1*11 of Ih tread of the whul 
and a ring of I per cent manganese 
steel Is clamp el between them and tho 
wheel proper to send lhe magnetic ilr 
mil Into the tall lb* energlrlng of 
the magnetic Is so lime el that each sue 
ending hi el Inn uf tho wheel Is attract 
id lo the loll Jiihi In advaiue of making 
I urine t with It so that Iho device he 
sides glclng llleiiaseei adhesion also 
assists nceeluntlrn I lie eutrent Is rut off from <aib 
glv n segment as hook as It Is no longer In eontaet 
v ith lhe rail Tests have b en made on a truck 

quipped with Iwo 1 horse perae r rw volt aland 1 
railwB) motors and weighing 11 0011 pounds With lie 
line tlon due to weight alone tho nintnrs developed a 
drawlwi pull of > on pounds With the wheels mag 
netted the tra five Unit was Increased to M 500 
leomds or more than no per 
not elalin to Inonasi the ti 
I trailing on nn ordmsr> hi lint states that a car 
equlpiid with bis dun hlinuld li able lo mount 
grneltb that un otherwise Impossible without a tack 
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OUB V1XTILOUI AUTOMOBILE IIDOTT1T 

If ever un Induetry ha* grown by luaiw uud bounds, 
surely It la that of making motor cars. Evi n the bl« yrle 
In Ita palinbml days did not produce machines whose 
trial value for ten yea in could equal the truly enor 
moua Hum of money represented by the automobile 
produitn made In the United Btnlee lietwoen 1896 and 
1910 Mere figure* tell but little For that reason 
we hate presented on the front page uf tills Issue a 
graphli Illustration, In width the wonderful strides 
made In the manufacture of motor tare are tellingly 
depleted TIkbo Hlrldee are all the more remarkable 
when It la (ooaldired thut the lndimlry had to weather 
the attire flnam lal dcpremlan of 1 Stitt, a period which 
whh one of the moat rrllhal In the rocont financial 
history of tlilH country 

(oimldi red merely from the standpoint of money, 
llin uiiloiunblle Industry In this country presents a 
moat wonderful apectacle The total eatlmated value 
of auloiiiohllea to ho manufactured In 191(1 la 0237,- 
0(10 000 'When the Industry was horn In thta country, 
which waa In 1806, the estimated value of the machines 
turned out was only 0167,004 In the brief space of 
twelie years tin retire, we havi ereated an industry 
wIiuhc atiinml prodmt la taluid at mllllona The Inter 
mediate Hingis between 18% and 1910 nhow a growth 
which la Hlupi uiloiia The stage from 1890 to 1899 
markul an Incrnasn In Lbe total value of nearly a mil 
lion dollars, the aitual value uf automobiles manufac¬ 
tured In 1809 being 01,290,000 Still more remarkable 
Is the development from 1899 to 1903, for the valua 
tlnn of the automobile product In this couutry Increased 
tearly sixteen fold In that time, the actual valua of an 
tomobtlea produced In 1003 being 016,000,000 Remark 
jlile as that Increase undoubtedly was it was almost 
' qualed by the Interval from 1903 to 1907, for In 1907, 
9106,000 000 worth of automobile mai hlnery was manu 
factured From the year 1907 to 1910 a 100 pur rent 
increase Is to be expected In other words. In these 
thn-e years the mere Increase In value of the automo¬ 
bile Industry will be greater than the total value of 
the Industry In the year 1907 

An Industry which has grown writh such startling 
rapidity and whh h Is valued at so princely a sum, 
naturally gives employment to an army of mechanics, 
all of them skilled men handsomely paid Thus we 
find that the mere wages paid for mechanics in 1910 
will amount to about 0100 000,000 The chauffeurs 
who drive the many cars which were In uae In 1910 
will earn 026,000 000 at the very least In 1910 

The number of automobiles produced Is nothing 
■hurt of atnKKc-rlng If all the cars of 191(1 were placed 
end to end, thoy would reach from New York to Pitts¬ 
burg, a distance of 438 76 miles This output of 200,000 
Is threw times greater than that of 1907, considered 
from this linear standpoint, for the automobiles of 
1907, had they been placed end to end, would have 
extended from New York to Harrisburg, a distance 
or 19106 miles Compared with this, the 13,333 
automobiles manufactured In 1003 seem exceedingly 
small, although os a matter of fart the machines for 
that year, had they been placed end to end, would 
have extruded from Now York to New Brunswick, 
\ J , a dlslsnee of 3V 26 miles Even this, small aa It 
seems In comparison with the gigantic production of 
1910, Is huge whin we consider that between 1806 
and ]8')9 the 070 automobiles produced In this country 
would have extended only from New York to Jersey 
City, a distance of 1 46 miles. 

llad all the automobiles made In 1910 been converted 
Into a single huge machine, the result would be, as 
our front tiage Illustration shows, a car which would 
be longer than the steamship "fit raul," measuring 
664 foot from stem to stern Fven the output of 1899 
had It been thus converted Into a single machine, 
would have been longer than the “BL Paul" The 
machines of 1903 similarly considered would have 
been throe-quarters aa long The output of 1896-1899 
Is, or course, vanishingly small In comparison with 
this gigantic trans-Atlantic steamer 

Naturally an Industry of such Titanic proportions 
must bo capllallsod at millions. On tho whole, It Is 
safe to say that the actual capitalisation of the auto¬ 
mobile manufacturers Is about 0260,000,000 The out¬ 
put for 1910 alone will surely exceed 200,000 cars. Even 
now there are over 160,000 automobiles In use through¬ 
out the country The actual number of employes In 
the Industry Is 126,000 In motor-car factories, with em¬ 
ployes lu parts factories reaching not lam than 40,- 
000 , a total or 166,000 

Hand In band with this Increase In money value, we 
find Improvements In manufacturing pro ce ases. Five 
years ago, where a man would have paid from 11,000 
to 02,600 for a tonring car, or 0860 to 01,200 for a 
runabout he scarcely expected to get much In the way 
of dnnbtllty, or If he did, In the exuberance of un¬ 
sophisticated anticipation, he was almost sure to be 
disappointed before ho had need the ear many days. 
When we recorded the antomoblle runs of those days 
In these columns, wo usually had to recite a series of 
troubles of various sorts, ihlefly with tires carbureters, 
Ignition devlres, as well as breakages and Imperfect 
functioning of valve moohanlmns, shafts, gear*, chains. 


steering knuckles, driving axles, and other vital parts. 
Contrasting this condition with the results of the 
Gllddsn Tour o1 1909, we find that thirty cars took 
part In that ran and finished an arduous trip of 1,640 
miles in 16 days, at an average speed of twenty miles 
an hour during tho daylight running periods, without 
making a single involuntary stop That tells the tale 
of the wonderful technical Improvements which have 
been effected In the brief space of a few years It la 
rarely indeed that repairs are made during runs now¬ 
adays. Occasionally a brake, a carbureter, an Ignition 
system, may have to be adjusted, or a tire may blow 
out, but the cars operate smoothly and truatworLblly 

The Introductlou of special grades of steel, slumln 
Inm, vanadium, and babbitt, all of them endowed with 
definite physical properties peculiarly suited to the 
requirements of automobile manufacture, have won¬ 
derfully Improved the quality of the motor tar Nickel 
■teel and chrome-nickel steel are now used In crank 
shafts, transmission shafts, driving axles, driving and 
differential steering gears, steering knuckles, and simi¬ 
lar parts, mangwnesc-bronse, phoaphor-hrtmxe, and 
various aluminium alloys find their places In crank¬ 
cases gear boxes, steering gear housings, and parts de¬ 
manding great stiffness combined with light weight 

The automobllo Industry Is very largely responsible 
for the discovery of the physical properties of chrome- 
nickel steel and vanadium-chrome steel under different 
modes of heat treatment and for the introduction of 
spec lal tool steels required to Work them, and has thus 
Indirectly benefited the metallurgical Industry of this 
couutry As a result of the employment of these new 
steels In the alldlns gear sots, by way of Illustration, 
It Is now possible to transmit the 40 and 60 horsa- 
powor of the modern touring car with smaller and 
lighter gear sets than were uded In cars of 12, 16 and 
20 horse-power fiva years ago, and that with much 
greator certainty against breakage and the practical 
elimination of the mangling of the ends of the teeth by 
meshing and or wear due to contact under load All 
tills Improvement In quality, plus Infinitely more grace 
la general llnea and In comfort to the passengers, U 
offered to the buyer almost at no advance in cost over 
tho ungainly, uncomfortable, and poorly-equipped cars 
or six and seven years ago It Is safe to Hay that a 
great proportion of the automobiles manufactured In 
1010 will be low priced cars The car that could be 
bought a |cw years ago by tho man of moderate In¬ 
come required close attention Autamoblllng at that 
tlm* was unquestionably a diversion for the rich. 
Nowadays a man of moderate means can purchase and 
uae a car at an expense that Is well within tlio bounds 
of reason 

In the early days of the automobile Industry, tho 
manufacturer was under the necessity or making all 
his parls, to-day the factories actually making even 
76 per tont of tho parts that they uso are In small pro- 
portion to the number of producers It 1 b to these 
changes that the excellence of the meulum priced auto¬ 
mobile la largely due There was a time when an as¬ 
sembled car was undoubtedly open to suspicion, for 
however desirous a maker of Its parts might be to do 
good work, he hBd neither the knowledge nor the farlll 
ties that would make It jiuaalble These same companies 
now pocBBSei enormous plants. Their designers and 
equipment are the Isn't obtainable and their products 
embody tlic latest and best In praclb-e, workmanship, 
and material Assemblers now bsvc at their command 
parts of a high degree of excellence, and tan buy them 
at prices for below those charged for the weak and 
faulty product or former yeart 

When a manufacturer turns out twenty thousand 
cars a year It Is not only Justifiable but necessary for 
him to invest wry considerable sums In special ma 
rhlncry f f all kinds that for a smaller output would 
be Inadvisable One manufacturer haa spent 040,000 
lor dies to produce a rear axle housing, on s produc¬ 
tion nf one thousand can, the charge against each for 
this would bn 040 With an output of twenty thou¬ 
sand cars, however, the charge of 03 against each is 
little enough for the purchaser to pay for so excellent 
a feature 

A recent development that Illustrates the endeavor 
to reduce manufacturing costa Is the establishment by 
some of the loading producers of assembling shops at 
the large centers. To these are shipped parts In suffl- 
<-teat quantity to build the oars required tor that lo¬ 
cality. and as there Is no equipment of machine tools, 
th# expense Is slight Tht freight rats on unasaem- 
bled parts Is much lower than on complete can, and 
the saving effected In time and coorealence as well os 
In money makes the system a satisfactory one. 

Vast oj the automobile Industry Is, h«ge os is the 
value of its output It must not b« (opposed that the 
Profits ora Illegitimate. It Is safe to say that the 
preeent-dsy manufacturer of medium-priced ears makes 
no more than s legitimate profit One of the largest 
producers stated recently that his profit on a 01,040 
car Is less than 0100, surely not excessive when one 
considers his so ormolu Investment to notorial and 


partn, Ms mlly vast equipment of. machine tools, sad 
bis labor expense. 

It haa bees said that any average eagle set mm d» 


sign a oar to sell at 04,000, hat that tha greatest tedB 
t* necessary who* the selling pries to te he torn % 
01,000 ' Perhaps that may account for some of the ss- 
coedlngty otoyer designing in the lflw-prlosd oars. 

The scene of the Industry ban shifted In the yeare 
from 1896 to 1016. touch of the early export men tins 
In motor cars and early manufacturing waa done in 
Buffalo, Tarrrtown, Marion, N J, Bridgeport and 
Hartford, Conn., Philadelphia, Pa., and other Eastern 


made 118,000 of the total production of cars for 1969. 
Four other Statee adjoining It will produce 76,670 ma¬ 
chines at least. The Middle West may therefore ha 
said to be the real home of the automobile Industry 
at the present time It controls not only the car-mak- 
lng Industry, but the asking of tires, parts, and ancea- 
sorles as well, a condition which to primarily due to 
the Industrial enterprise of the smaller communities of 
the Middle West, who have given land and In every 
way furthered the making of automobiles. It must also 
be considered that the makers of automatic machinery 
are very largely situated In the West, for whloh rea¬ 
son the better class of (killed labor la there to be 
found Lastly, the shirting of the Induetry from the 
Bast to the Middle West haa been caused In part at 
least by the fact that the raw material to there put 
through 1U first and second processes, os In the case of 
rubber, steel, leather, wood, brass, and the like 
That the Middle West to undoubtedly benefited by 
the Influx of automobile manufacturers can be shown 
by the wonderful Increase In the population of seme of 
the smaller towns The Influx of 2,000 to 6,000 famlltoa 
has doubled and trebled the populations of such oltles 
ns Flint Mien, and Newcastle, Ind , and greatly en¬ 
hanced the value of real estate. Towna which were 
practically unheard of before the automobile entered 
Into our dally life are now thriving renters of In¬ 
dustry Communities with a population of only five 
or six thousand have their names brought home 
through tho magaxlne advertising pages to millions 
and millions or readers, simply because they are th« 
sites of large automobile plants. 


float of Yerlolla grtlutb of llllBlulbl. 

The Frankfurter Zeltung publishes the following 
remarkably complete table of the cost of various 
methods of Illumination 

, Cost of 100 normal candle hours. 


Cents 

Washington light 0 238 

Flaming ulertrlo arc 0 381 

Mercury vapor lump 0 696 

Incandescent gas light 0 696 

Incandescent petroleum light . 0 714 

Direct current electric arc 0 04* 

Os ram, zircon and tungsten lamp l 190 

Kerosene burner 1 666 

Osmium lamp 1 786 

Tantalum lamp 1 004 

Incandescent alcohol lamp 1 904 

Alternating i urrent elei trie arc 1 004 

Nemst lamp 2 023 

Small arc lamps 2142 

Acetylene 2 868 

Carbon filament 1808 

Argnnd goa burner 3 808 

Fishtail gas burner 5 950 

Stearin candle 26180 


The Washington lamp to an Incandescent lamp 
whtih burns petroleum under pressure 
In compiling this table the following average prices 
for fuels and electrical energy have been employed 
Kemeene 2 38 cento per pound 

Alcohol 4 83 cents per pound 

Slesrln candles. 16 83 cents per pound 
Gas , 107 87 rents per thousand cubic feat 

Acetylene . 809 07 cents per thousand cubic feet 

EHectrio energy 11,90 oentspor kilowatt hour. 


According to plana formulated by Rear-Admiral 
Cowles, chief of the Bureau of Equipment of the 
United Statee navy, and submitted by him to Oongreae, 
wireless apparatus of Urn latest type to to be sepplted 
to all the new veseels of the navy. Including destroy¬ 
ers and all auxiliaries, as this latter class of Tassel 
bis proved very valuable in establishing wireless 
chains across long stretches of oteau without tho 
necessity of disrupting tho fighting fisst Another 
■bore station to oowtomplmted at Dutch Harbor, 
Alaska, to provide wireless oommanlcatlon to Bering 
Bee. connecting with the Capo Nome station, permit- 
ting vessels from Maas to lower Oalifornto to keep 
in touch with the world. Aftsr the contemplated high- 
powered station In Washington haa bean compfotsd It 
is believed similar stations win bo found nsqspanr 
In the folioWtSg.places- The west coast at the United 
Btates, the ‘Panama Conti Iona, Hawaii, and the 
Philippines, With atattuM at that# plates vi s a il l 
will bs within anil while u pefertoafty an waters 

SSSS&WB&RtStt. 
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To the Editor of the Bouumno Amisica* 


1 hav* Juat nod with much interest an article in 
your Incut of February l*th under the caption “A 
Novsl American Aeroplane." 

The monopUne haa always appealod to me aa be Ins 
more cone latent with the lawa of nature, and therefore 


nel perfection, than the biplane. The double or triple 
planes strike me as twins contrary to the examples 
eet ua by Nature, the extra planes being a superfluity 
of which Dame Nature It rarely, If ever, guilty it 
would be an Incongruity for a bird to be supplied with 
mors than one pair of wings, unless the duplex or 
triplex wings were accompanied by a Siamese-twin or 
triplicate body As long at thert la but one body and 
one source of motive and controlling power, a alnglo 
pair of supporting planet would appear to be all that 
la necessary If the planes are sufficiently extended to 
support the body ut the speed normal to the bird Ad¬ 
ditional planes do not sufficiently compensate by their 
Increased buoyanay for the Increased weight, unwleldl- 
ntte, and Instability I therefore pin my faith to the 
monoplane aa likely to afford an additional Illustration 
of the truth of the Darwinian theory of “the survival 
of the Attest ” 

Mr Pfltiner'e design, according to my Ideas, comes 
nearer to the Ideal heavler-than-alr flying machine than 
anything that ha* heretofore been brought to my atten¬ 
tion. I will bo greatly mistaken, and dlaappolnted as 
well. If we do not hear from hi* machine ere long as 
successfully rivaling even the beat of the biplanes. 

But even Mr Pfltaner's novel design Is susceptible 
of Improvement I cannot help wondering why neither 
he, nor any other aviator aa far aa 1 havo been able to 
observe, ha* adopted wbat I consider to bo a very eesnn 
tlal element of stability Invariably to be found In the 
make-up of the denliens of the air t mean the Invari¬ 
able disposition of the weight of the body to the sup¬ 
porting planes. Mr Pfltxnor seems to have entirely 
Ignored this principle, like all other aviators, by plac¬ 
ing bis engine and driver’s seat above or on a level 
with the supporting planes. 

Nature, on the contrary auspends nearly the entire 
weight of the bird below the level of tbe wing* or 
planes, evidently for the express purpose of securing 
stability During flight, or particularly wblle soaring, 
the extended wings of the busisrd (to adopt a familiar 
example) are hold In a plane slightly above the point 
of their juncture with the body, while at the same time 
the head le lowered and extended forward, so as to 
bring It dawn to or beneath the plane of the wings 
While the bird Is sailing In a calm atmosphere, the 
legs and feet are drawn up toward the body, but lot 
a sudden gust of wind strike under one wing and tend 
to dlaplace the renter of gravity, the lege are at once 
oxtended In order to lower thp center of gravity, and 
equilibrium la at once restored This seems to me to 
be • wise provision of Nature worthy of Imitation aa 
far aa Is practicable by tho aviator 

With the engine, and naphtha and water tanks, as 
well as the seat of tbe aviator, rigidly suspended aa 
far aa conveniently possible below the planes, the 
weight arts like a pendulum, the plumb-bob of the 
mason, or the ballast of a ship, Its constant tendency 
being to restore the equilibrium of tbo planes the mo¬ 
ment the disturbing force la removed And In making 
a change of direction. If the radius of the curve la 
abrupt, the tendency of the outer plane to rise on 
account of its increased speed as compared to the re¬ 
tarded speed of the Inner plane will be measurably 
counteracted With tbe weights go disposed, the ex¬ 
tended planes win act like a parachute, and In case of 


would, In conjunction with tbe nanal downward glide 
of the machine, enable the aviator to allgbt In an open 
•pace "right aide up," without damage to either him¬ 
self or hla aeroplane 

Were Mr Pfltaner to raise his planes to the tope of 
the vertical posts, and lower the engine, tanks, and 
seat to a level with the axlsa of the carriage, be would 
find that ranch leu skill would be required to preserve 
the equilibrium of the machine Poulbly tbe pro¬ 
peller abaft should remain on a level with the plauee, 
but If lowered jut far enough to enable the bladee 
to clear the ground, I apprehend he would be able to 
make a quicker start The tendency to drive tbe 
plane upward would assist It In leaving the ground, 
and. ones afloat, that tendency, If persisted In, could 
readily be counteracted by the proper use of the for¬ 
ward horisontal rudder, without perceptibly Impeding 
the speed of the flyer 

I would euggsgt another scheme for the rodders. 
Let them be connected together, so they would move 
to onlson When lb* horisontal rudder Is elevated or 


"«dar !*• 


Scientific American 




right or left In order to alter tbs course, it would 
bare no Influence on the elevation of the machine. 

I poess a a hot a superficial knowledge of ariatton, 
and I have no means for investigation or experiment, 
but I have been Intensely Interested In the science 
ever since the Wrights' experiment* were first mads 
public The above thought* came to me as I read and 
pondered the description of Mr Pfltxner's novel device 
I make bold to offer tbem to yon for publication if 
yon deem them worthy of being embalmed In print. 

Norfolk, Va C B MoCuraa. 


THAT miU PVBU, 

To the Editor of the Scientific Amkiucan 

If your correspondent In the laeue of January 22nd 
will Study the following figures, be will plainly see 
that It Is not Impossible to get 36 sets of 3 out of 1—1C, 
so that no two number* will be In tbe same eet more 
than onoe 


1—4—6 
1— C— 8 
1— 7—10 
1—12—14 
1— 6—11 
1—13—15 
1— 2— J 
1—4—5 
1—6—7 
1—8—9 
1 — 10—11 
1—12—13 
1—14—16 


2— 4—10 3— 8—11 
2— 6—11 2— 7—12 
2— 6—12 3— 8—13 
2— 7—13 3—0—14 
2— 2—16 4— 7—16 

2— 8—14 3—10—16 

3— 4—6 4— 8—11 
2—4—8 3—6—6 
2—5—7 7— 8—11 
2— 8—10 3— 8—10 
2- - 8—11 3—12—1G 
2—12—14 3—13—14 

2— 11—16 4— 8—12 

3— 4—7 4— 9—13 


4— 8—12 6— 8—13 

4—13—14 6—10—14 

6—8—7 7—8—9 

6— 8—10 7—11—14 

6—14—16 10—11—13 
6—12—18 K—10—12 
0— 8—16 11—12—15 
4—10—14 8— 8—13 

4—11—16 8—10—15 

6— 8—14 8—11—14 

6— 8—15 7— 8—16 

6—10—12 7— 9—14 

6—11—13 7-10-13 

6— 8—13 7—11—12 


If ba will carefully Inspect the 30 sets of numbers 
presented by blm lu the name Issue, he will discover 
that the numbers 4 and 8 arc twice paired, leaving 
only 29 sets without duplicates 
Milwaukee, Wls Lewis Siiehua* 


UBPILIIUO THX "IDAHO” AMD “IIMIHRL" 

To the Editor of the Sot'iTlFiu A Mexican 

Aa one of your mailers, I havo been fullowlng with 
Interest tho proposals put forward by various gentle¬ 
men regarding the reconstructing and rearming of 
the different types of pre-dreadnought battleships In 
our navy 

In tho March 5th number of your paper you pub¬ 
lished a letter from Mr W W Ban* concerning a 
proposed rebuilding of the hattlnshlps "Idaho” and 
* Mississippi' so as to oiakn Ilium nearly equal to the 
Louisiana" class, llnu of the objertlous put for 
ward was the Impossibility of establishing a llllmh 
gun In a turret built for two 8-lnch Why not avoid 
this dlffiiulty by leaving the eight 8 Inch guns already 
mounted where they are and then to Inrreaso as much 
aa possible the 7-)nch battery below? Tbls would 
make these ships even more similar lo the "lAiulalann ' 
I do not believe that tho catting In two of a battle¬ 
ship would untell very great difficulties as a few 
years ago a White Star liner was eut In two and a 
new bow built on the original having been destroyed 
by an accident A lorpodo-boat destroyer of the Brit¬ 
ish uuvy also was rebuilt In tbls manner 
But If It was deemed too expensive to build this 
section as proposed, would It not be feasible to sarrl 
fire a few 7 lurb guns and re-englne tho ships with 
turbines of greater power thus attaining the extra 
knot and a half necessary to bring them up to tho 
"Louisiana's" speod standard without the cost, time, 
and labor of totally rebuilding them* 

Lvov sun Overt ke 

New York, March 2t, 1910 

[Tbe “Idaho" uud "Mlsalsslppl" are so much shorter 
than the "Connecticut' that there would bo no room 
for the mounting of additional 7-lnch guns It would 
be useless to Install turbines In those ships without 
Increasing their length and the coat of both changes 
would not be warranted by the advantages of addl 
tlonal 7 Inch guns and the greater speed secured 
thereby The deficient-tea In theee shtpa are due to 
the artlon of Congress In limiting the displacement to 
13,000 tons —Em] 


■t a lk of Alexander A gawds. 

Prof Alexander Agasalx died on the steamer "Adri¬ 
atic" on March 29th, while on his way to New York 
Hardly 1 cm famous aa a scientist than bis father, be 
was noted not only as a biologist but as a mining 
engineer financier, teacher and man of the world In 
hla life he combined the activities of president of the 
Calumet and Heels Mining Company and director of 
the Museum of Comparative Zoology at Harvard, 
founded by hla father Prof Agaaali was born In 
Neuebatel In 1836 and did not come to this oountry 
until be was fifteen HI* early education waa re¬ 
ceived In Europe, although he was graduated from 
Harvard with tbe claw of 1855 He started out In 
life aa a etvll engineer, and did much valuable work 
as awlgtsnt oa tbe Atlantic Geodetic Coast Survey 
HI* week Is that field naturally drew bis attention to 


tbe natural sciences. He begs* to collect fishes for 
his father, and thus was Induced to follow In hla 
father'* footsteps. After that hla activities were al¬ 
most equally divided between 1 oology and mining 

A study of the copper mines of Puru and Chill led 
him to a survey of Lake Tltlcara, and sIbo to collect 
Peruvian relies, which are now lodged In the Pea¬ 
body Museum at Harvard Five years of hla Ufe, from 
1878 to 1881 he spent In deep-sea dredging Ills bio¬ 
logical survey of tbe waters of tbo Gulf of Mexico and 
the Caribbean Sea Is still regarded as rlaaslr 

Hla exploitation of the Calumet and Heels mines to 
bis profit secured tho means to gratify his father's 
ambition, the erection of the great Harvard Museum 
of Comparative Zoology 

He made by hla persistence and ability In argu¬ 
ment the development of the Lake Superior copper 
territory on Keweenaw Point (and now later traced 
to the mainland) a certainty 


Meath at Hermann Moedefeerk. 

Oberstleutnant s D Hermann Mocdebutk dlud re¬ 
cently With him there baa passed away one of the 
moat ardent advocates of aoro-navigatlon Thanks to 
his efforts tbo Deutsche Veretn fuer Luftschlftahrt In¬ 
cluded In Its programme meteorological measurements. 
As a young lieutenant, Moodnbeck became a member 
of the Deutsche Vereln lur Fbrdorung der Luftscblf- 
fahri. A* a captain he founded In Btraaburg the 
Oberrbolnlache Vereln fucr lAiftschlffahrt, and pub¬ 
lished Its official organ, Illuntrlrto Auronautlacba Mlt- 
tellungnn, now the official organ of all the German 
aeronautic societies In 1907 Mondebeck was pro¬ 
moted to Oberatleutnanl A year taler ho retired from 
nrtlve army service In order to devote hi* entire time 
to aeronautics He waa a mumbur of tho Interna¬ 
tional Commlaaton for Scientific Aeronautics and u 
charter member of tho International Commission of 
Aeronauts Mape It was only rocently that hit founded 
an aero Luftfiottenvoreln Tiler Berlin uud Uranden 
burg 


Galen Clark, who died In Oakland Cal. ou Marc h 
24th, had been known for tho last half century to 
almost every tourist who haa vlnltnd the Yosemlle 
Valley While on a hunting trip In 1867. ho discovered 
the groat redwood grove ut Mariposa Boon after 
that Clark devoted mm-h or hie time to exploring the 
upper heights of the Sierra Nevada Mountains, and 
made known to tho world much of the beauties and 
wonders of tho big tree grovoa and of Yoecmlte 


The 4 unreal Kapplmral. 

In the current Bi rw.riurvT, No 1788, Mr P M'N 
Donnie reviews tho recent work which haa been done 
In the electrlral reduction of Iron and steel There 
Ib muih confusion with regard to dyestuff* and the 
colors which tbuy Impart to the textile fabric, and 
this confusion Prof Otto N Witt seeks to remove 
Some very Interesting novelties In toys are described 
and Illustrated Lieut, John C Solely exhaustively 
discusses tho oil fields of tbe Gulf of Mexico In 
on article on thu South Polo will bo found men 
tloned the various schemes which have recently 
been put forth to reach the South poW Prof George 
E Hales admirable consideration of solar vortices 
and magnetic fields, in which ho reviews hla recent 
study of the sun is concluded Halley a comet Is now 
vlBlble to the naked eye just before dawn In tbe east¬ 
ern sky, for which reason Mr George F Chambers’s 
most thorough article on this Interesting wanderer Is 
published with peculiar timeliness One of the most 
important articles In the Si mj-atiT Is Mr Aston’s 
srrount of the rroent Olympia aero exhibition by far 
<be biggest of Its kind which bos uver boon held In 
Europe 


Anordlng to thu Engineering Record Improved 
boiler performance has been attained at the Anderson 
station or the Indiana Union Traction Company by 
preventing the leakage of air from the ashpits 
around the ends of tbo chain grates Into the flues. 
This la accomplished by first fixing a 4 loth extra- 
heavy pipe si rose the furnace 8 Inches from the rear 
of the grate, with Its lower surface 3% Inches above 
the top of the gmte There Is a span of about 10 
laches between the center of tho pipe and the rear 
Are bo* wall, which is covered with s course of fire¬ 
brick This shelf prevents the passage of air, while 
tbe pipe bolds back unconsumed coal until It has been 
burned Into ash, which tho grate can carry back under 
the pipe In the desired manner Inside tho 4 Inch 
pipe Is one of 1 Inch diameter running from one end 
nearly lo the other Cold water le admitted through 
tbe small pipe and Hows back through the large one, 
the rate of flow being adjusted so that its final tem¬ 
perature Is just under the boiling point The hot 
water is discharged in a way that permits its con 
dltlon to ho Inspected, Into a header delivering It to 
the hot well 
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SEACOA5T DLF 

BY CAPT. H. E. CLOKE, U. 5. ARMY 


EN5ES 


When the Cenitltmtm of the United State* aaa 
framed creating a rtpublUui firm or goveinraont 
provisions win made foi tli mail n or military and 
naval Tonii ami fir thi ixlM n f Mali troop* for 
Ihu purpose o[ r polling 11 Invasion 


Owing to the fact that aceosa to our co*#t fortifloa 
tionv haa In yean paat been prohibited to the elti 
•am of thla country It la not surprising how few awn 
underatand the method of firing a high powered gun 
or a modern mortar ror thla reason the following da 


duty tor In caaa of imminent attack the mm aJaag 
at tha tuna. The battle uomaander than aotttea the 
Ore ootomanders fay telephone of tha approach at tha 
Seat Tha fleet weald probably be picked ns at tea 
or twelve Uuraaand yards. At thla raaga all tha heavy 



I Inl mfo I I r» ik U n tl * I/p. Miontrlii 1> • niMBn-Kin II mi mi ally be Smd non rapidly Tha nnf« flnder li Um rye or the <r>ten whn« ikeMn kone ud bdutaanwh oel 
a I I I rla I Lri I l« k 1 aa at r a] 100 p r ol or t Ua at a IBO yarda m |» aevwal dan Tha hiuiof pi war of a hell vy absolutely dapeeda upon Ita naaa (ate 

Positions of ili tm hment et commend “ T old ” fur 0-lach disappearing nfle. A range-finding non. (B 1 atatlea) 


No hotter service ioild bo mid rod to the muntiy 
and lilt re la no wrvtie that elioul I aj peal nmie l 
thi patrlotlam of our State troops than this and 
partliularly thu troop* of tkooe Hates which bordir 
the const lo 1 d< fended Our mganliid State uTllltla 
and the \ailou* labor urRaniuilnna ahoild be at 
traded to the subject of coast definse for the loasuu 
that mm In nuh organlratlons are unable to leave 
Ihclr ramlllie and buslneaa Interests and enlist for 
gHneral airvlie In time of war If they wen orgai 
tred on a defensive force rar the pmtiitlon of thcti 
homis agilnm Invasion the defensive fones or fh 
State anil country would ts In naaed by a bolfy or 
m n (f a blah ord r c f | utrl ttlsm and Int Hlgcu e 
Wheu om ontimilatea tin mat uur coaat ilifcnaea 
urtalnly do appear to be an expensive Investment 
l>nr oxampli a tilurii gun inmi let mats about 

I Hr ODD and aa there are about one bundled of these 
guns mounted In our toast roils the east of the 1/ 
Inch guns alone amounts ti gif nun 0(10 On Ihi other 
band we must remtmhi r that this sum does not equal 
the coot of two Onaitnoughls It mata about gOO) 
every time one of thise guns Is tired with an armor 
planing explosive shill but one of these shells If 
din i ted at file proptr point on a modern battlishfp 
will Inflict hundnda nr thousands at dollars north of 
damagt Although duo submailm mine charged with 
a hundnd pounds of nitroglycerine mats about iroo 

II may If ixploded underneath a battleship send 
many millions of dollars to the bottom of the sea On 
the oth 1 hand thi life of thi ninth guns without 
n rifling Is only about 240 pound* that is to say Sr 
Ing one shot every thirty seeonds (the time of flte of 
a IZinih title) the gun becomes useless after a two 
hour engagement 


snip)Inn llluslratid by the different drawings Is given 
let us consider the enemy s fleet to have been 
sighted on the horlxon and headed under full steam In 
lolumn lormatlon for tbo entrance of a harbor The 
attack Is being made during a lati hour of thi night 
On the discovery of the leading ship by the powerful 



lecwls position Aider. 

searchlights of the defense the battle commander di 
recta thi sounding of call to arms Within ten 
seconds every soldier 1* at his station or post for 


batteries Including mortars are directed on the lead 
Ing ship 1 he probability of hitting her by this means 
would of course be greater than If tbo Are were dls 
parsed All guns attack the aids armor and turrets 
of a battleship while the mortars attack the decks 
The searchlights of the different Are commands are 
now concentrated on the leading ship while the battle 
command lights are searching for undiscovered ships 
In order lo Are a modem 12 inch gun the following 
data must b« accurately determined 
The elevation lo be given to the gun (which Is a 
direct funrtlon of the range) and the amount of d< 
flection to be set on the sight If the gun were merely 
set for the range from the gun to the target the 
probability of hitting would be very amall The er 
ror* that enter Into the range function are aa follows 
1 Tbo accelerating or rotanllng component of the 
wind 2 The variation of the height of the gun 
above water level due to the height of tide 1 Ttte 
variation of tha resistance offered by the air due to 
its density 4 The variation of the Initial velocity 
or the powder due to temperature or other cause* 
6 The change of the range due to the speed of the 
target These corrections must be applied to tbs range 
with lightning rapidity It la accomplished by the use 
of certain mechanical contrivances wM> ora located 
In the various Are control station* el the fortress 
Thn deflection correction to bt sat on the sight ta 
the algebraic anm of the component of the wind the 
drirt and the speed of the target and It la determined 
by mean* of mechanical devices located In the plot 
ting rooms The following then would be the 
method of determining the ranko and dUsctlon to 
bo sent to the guns by telautograph or telephone 
At the simultaneous ringing of the hell In the primary 
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OUR CIVIL DAY 

ITS ARRIVAL ON AND PROGRESS AROUND THE EARTH 

BY DANIEL ARTHUR 


A few lioratlonu before our rro tho "whole known 
world whs onlj some 2> million wpiarr mlli>* In ez 
I. nl IiihIcbiI or n.srly .'mi inllllnnH hh wo uow know 
Thai Kn at ulworu r anil g”ngniph< r Mrutoafhones made 
a inilih iilli mill nlxnil .’.'I II V in draw a map of the 
"Wnrlil” IP oven mail lima whhh looked very like 
luinillila of liuKuile anil ijnlm of longitude These 
lima mi> largi ly baaid on the speed rocords u( 

Iran lira and heme wore not very aLfurate 
'thorn mu no such roHnemtuls on his maps as 
Inn rnitlnnul date lines or tlnm tones HI* gen- 
iral (iiilllnn of the 'whole world" wuh about 90 
dig wldi Hunt and went by 60 dig long north and 
south It was all above our equator, and oalonded i 
only ulHiut a quarter of the way uriiuml the earth n 


a thought lo U an arm of I ho Nnrtli- 
whlli Hh lowir i ud of tin. ltod Boa 
ho mmlliirn limit Knowledge of thn 
world grow very alowly then, an was 
n fml I hut thi great Strabo iln» n 
"World two hundred years lalur 


the northern edgi of the Mediterranean, hid other . 

wlao those two mnps of two Imndri d )tnrH a|isrl i 

nrt prai Hi ally the sami There Ih wry lltllo | 

doubt, however, that Strabo thought the world to 9. 
b< rouiiil, before hi died IIIuu Ilia nnesslly IV 

for a date line woa ft It even at this early dale V 

While the aplierli at <arth Idea whh iiaiuiliig ' 
through Ita hundreds of yearn of resIsluDi-e some 
radical obeervera ataiied It spinning on It* axle 
so to speak. They wore bold men, but Ihi y proved 
their ease This brought the dale line ns a neces¬ 
sity eloaer to us It would alinoet worn tlint with 
a flat disk world" ooovirtod Into a stationary 1 
globe, and liiler Into a rotating globe thi ilali 
line Idea should have euggented Itself at 
once Nol so, howiver, for ll appears Ihnl when 
Magellan crossed the Atlnnllr from the east he 
IuumimI around flout h Aniirlm i rotund tin Padtli, 
discovered the Philippine lslunds, aud wuit home 
around (he lower end of Arrlia thus completing a 
trip nruund llm world Thla trip was made less than 
four hundred years ago, yit when the eiplori rs arrived 
at their homo rouulry they wero astonished to find 
that they tarried a date on board their ships wbkh 
v rh a day earlier than the home dale It was soon 
found that no mistakes were made on the log books 
as to thn Dine retorda and that the home calendar 
waa icrtalnly inrrot The explanation of this seem 


to a set of questions Bent by the wTlter. The map, 
together with the questions and the anewer*. will 
be found on a recent Padtli chart Issued by the 
Ntvy Department To describe the line, commencing 
at tbo northern end, It will be seen that the flret de¬ 
flection of practice Is to the cast, to give the tip Of 
Siberia the same date aa tho rest of the Russian em- 






Pif 1 -The evolathm of the International date line 

pit* Tin'll after the line passes through Bering 
Strait It liesrs to the west, i rousing tho true llnu of 
1X0 deg and far enough beyond It to lake In all of the 
Aleutian Islands lo the American date, after which It 
turns back to iso deg , whore it slays until It crosses 
the equator a few degrees, at which point It again 
deflei Is castwardly lo give the Tonga Islands the 
date of Australia The line then returns to the IHOth 
meridian and continues on that line to the south 


IMS, to bring toons Islands into accord with toe data 
of the countries east of the Cape of Good Hops. When 
Alaska was aoq-’lred by tbe Unltod States, too data 
line was transferred west of that territory or Into 
Bering Strait. These two radical changes mads tbs 
line of practice look mors like the third diagram In 
rig 1 Refer to Fig. », which 1* Intended to show 
tbe entrance of time on our globe Tbe picture 
Illustrates a mcchntcal delivery of our civil day, 
month, year, or century by means of an equa 
to rial tape Let us assume that the earth la sta¬ 
tionary and that this tape enters and departs 
under the date-line rollers as shown. It the tape 
k had a speed of about 1,040 miles per hour and was 
H properly marked In honrs, days, months, etc., H 

n would show Just how our civil day enters the earth 

jJ and progress** around It with a constant motion 

/ The lllnitratlon shows the front end of the twen 

tlsth century aa having completed 18 hours of Its 
first day on earth, leaving only A hours of the 
nineteenth century to glide toward tbe lino and 
off, to no one knowa where Tbe front end of 
January 2nd will have reached the earth’s time 
door to enter it Just aa December Slat steps out, 
as It were Then we have the twentieth century 
all over tho earth with January 1st reducing Us 
equatorial width at the rata of soma 17 mllei per 

( minute and January 2nd growing broader at the 
same velocity This of course Is assuming that 
time la entering normally and not by tbo arbi¬ 
trary Intermittent steps that wo will call the 
twenty four way Btatlona of our civil day This 
latter system Is In succemtul operation In the 
United States and two or three pther leading na 
tlona, China being one of the more recent con 
verta to the hourly sone system • 

Fig 3 shows the earth with the hourly time 
belte or xones outlined from pole to pale, The 
linen drawn are 16 deg. apart and repi^fejkt the 
boundary lint* of these xones and a$t their 
centers. Fig 4 Is the same esjUtfle aa 
viewed from tho north star In bofc Illus¬ 
trations the United States are oSmtoed In 
approximately the cottoci location, so as to show the 
theoretical boundary llnca of the hourly sone* as 
applied to that country Now In these two Ulualra- 
tlons let us asaume fhat the system baa been adopted 
In all parti of the world Commencing with tho prime 
meridian at Greenwli h as tho center of a zone bounded 
by lines 7% deg east and 7% deg west, the comple¬ 
tion of euib a set of lines would give us Just what Is 
drawn and what our United States are artually using 
In theory To Illustrate mechanically the delivery of 
timo on thla plan, our equatorial tape la Intermittent 



rig. *- rig. s. rig. 4. 

Hew the twentieth cestury was sabered la-a meefculesl parallel, 
ora turn bay— m ajlxxtai 0 * abb raoeuna aiov*b m unt 


In* Impossibility was soon forthcoming, and our date 
line was burn lu fact 

Aa no one wanted the line nr«r his home or coun 
try. It was put In tho most out of-the-way place poeal 
bio. where It atlll atays The 180th dean* meridian la 
In theory where each new dvll day la born, but In 
practice It haa never been strlitly adhered to Fi* 1 
diagram 4, shows Ita imallon with the deflection! of 
W mi In na tin’s now i xlst on the nffli lal map at Wash¬ 
ington Thla mail was mod. hy the Hydrographic 
UUtcc t>f the fulled Blaus to Illustrate 118 replies 


praoUce at tha present time, but la former generations 
the deflections were considerably (Tenter, ae for ex¬ 
ample the one shown In tbe second diagram of Fig. 1 
In this date line Alaska was taken into tbe day of 
Russia, to which emplra It fonnsrly belonged. Tbe 
line then took a westerly sweep of thousands of miles 
to take the Philippine Islands under the date as writ 
ten In Spain This latter wide deflection wag after¬ 
ward turned hack or corrected by toe action of the 
Governor General of the Philippines when hi decreed 
that December SIR, 1844, be reckoned at Jutmry lit, 


In it* action, that Is to say, it Jimpa 1,040 miles and 
then stands still for an hour, which means that on the 
twenty-fourth Jump on any day of n given name, that 
_ (Oparinas* os page 807) _ 

• Macs wrung ih* MM* It has cssw to ay art)* that OhM sflMatfe 
Awwte* has gtwn up local Usm wtrisa was IT bUSbm M «f Units* 

Wiv* euSbM to gvs As tf adsatas twlstovf* As toss* wm 
acconplUMd oy trine * *M4* 1MT A. M as a gbea toy as* asfftgh 
sddstriu. T\K SNaas Urn Hew T«* «Ky «e WttMkgM, B. O,, Mg 
ok a migw teottwktoto today is (toe WtsC f * 













Aflbt 9, igia 



latent 
Department 


PictufWd In ths accompanying engraving U an In¬ 
tonating lorn of pump, ttiat may be used for inflat- 
lnc an automobile tire. The device la arranged to be 
operated by the automobile ltaolf It consists of a 
baae A, on which la mounted a lack uied to ralac an 
automobile axle so (hat the wheel will clear the 
ground The baae A carriei a rfhoe B, which la de- 
algned to aaalat In poeltlonlng (ho automobile wheel 
with reapect to the pumping device before the lack 
la operated to raise it The pump la Indicated at 0, 
and ti mounted to rock on a bolt V The pump pis¬ 
ton K la connected to the automobile wheel by a de¬ 
vice shown clearly la the cross-sectional view (Fig. 



B) A slotted piste F Is provided with teeth adapted 
to engage similar teeth on a slotted plats 0 The 
plate a la provided with a crank pin, to which the 
platan rod If Is connected The pinto O Is provided 
with an apertured extension, adapted to lit over the 
•tic of (he automobile wheel The plate F la attached 
to one of the spokes of the wheel by means of a hook 
H while n pair of hinged braces J are used to eon 
noct It with two more spokes of the wheel In this 
way a rigid connection with the wheel Is secured 
By loosening tbe thumb nul on the book II the plate 
F may be moved up or doe n on plate a so as to adjust 
the parts to wheels of different sixes. The distance 
from the crank pin to the center of tho wheel how¬ 
ever, la fixed In use the automobile engine la op¬ 
erated to rotate the wheel, and this action carries the 
piston up and down In a cylinder, the latter rcnklng 
back and forth to accommodate Itself to tbe lateral 
throw of tho trank pin A flexible tube connect thu 
pump with the tiro that Is to be Inflated By this ar¬ 
rangement a tire may be Inflated very rapidly, and 
the inflation carried to a further degree than Is poe- 
slble by tho manual operation By using a speed at 
tachment nr any of the well-known typos, tbe burst 
lug of Urea due to exresalve pressure may bo avoided 
This inventor of this automobile pump Is Dr Hlchard 
A. Ooeth of San Anloulo, Toias. 


COLLEOTIOH BOX FOB KAIL CHOTU. 

Collection boxoa at the termini of mall rbutes are 
frequently filled to such an eateut before the mall la 
removed that when the collection la made the mall 
tumbles out of the box on opening the box door and 
falls to the floor In spite of every precaution taken by 
tbe collector To better this hbtheraome condition a 
box baa recently been devised which Is provldad with 
a platform having foldable aide walla that permit tbe 
platform to swing downward when tbe door of tho 
box la opened and aenro to prevent the mall matter 
from falling from the box. The oonatracUoa of this 



Scientific American. 

box is clearly shown In the accompanying engraving 
Klg 1 shown the box door open with tbe platform A 
swung down horiseutnlly The platform la provided 
with two side wall plate* B rigidly secured thereto 
and a series of sector shaped plates 0 Near the for¬ 
ward edge of each of the plates B and <7 Is a groove 
0 adapted to receive a pin mounted on the adjacent 
plate, while at the opposite ends tbe plates of each 
side wall are mounted on a common hinge pin This 
permits the side walls to close up somewhat after the 
maimer of a (on to tho position Indicated In Fig 2 
The Innermost sector C Is provided with a lug E, which 
engages a Up formed at the top of the box and limits 
the outward swing of tho platform A To provont tho 
letters from dropping between the sector plates the lop 
of the box Is provided with two guards F which ex¬ 
tend below the upper edge of the plates In use when 
the platform Is lowered the letters In the box will tum¬ 
ble out through the door opening and win be caught 
by tho platform and side walls The Inventor of this 
collection box for mall chutes U Mr R El Edwards, 
care of T J Kelly, 29 South Eleventh Street, Lincoln, 
Neb. 


a m aovroue board fob pujto*. 

The soul of a piano la Its sounding board That 
sounding board Is romjnsed of wood carefully selected 
and carefully seasoned, so that It will remain constant 
In quality for the many years during which a piano 
Is used. It Is arched or crowned against the pres¬ 
sure of the strings so that the strings and the sound 
lug board may vibrate In harmony As the piano 
ages the sounding board flattens In an upright 
piano this flattening Is nicompanli-d by ‘buckling 
back" or cracking Tbe result Is tbat bard metallic 
so-called "tin pnnuy, tone so characteristic of old 
pianos It Is ubvlous that If some means wen- pro¬ 
vided for permanently arehlng the sounding board 
against the pressure of the strings, tho piano ought 
to malntalu its tone Tor year* without any tendemy 
of the sounding board lo sag 

Thu attempt has be* n made frequently Bento suc¬ 
cess has been attained tn grand pianos by the em 
ployment of tunslon rods radlntlng from a center hub 
to the soundlug board rim, but so far ns wo are aware 
no one bss ever suiTessrully equipped the upright 
piano with n sounding board so constructed that It 
would not lose Its arch In time A sounding board 
of this type which has been successfully applied to 
an upright piano has recently been Invented by Mr 
Frank 11 I/Hig of Los Angeles Cal and la lllua 
1 rated tn ihe accompanying engraving 

What Mr I-ong baa done can best be understood 



THUOW DEVI01 FOB PLUTO B0CBDH0 BOAKDI 


when we consider the true function of the sounding 
hoard or u piano Tho souudtng board servoB to sus¬ 
tain and ampliry tbe tone produced when a hammer 
■trikes the strings. Mr Long has Increased the tone 
sustaining and amplifying quality of tbe soundlug 
board by flexible reinforcing moans interposed be¬ 
tween the sounding board and the sounding board 
Irnme, thus equalities the flexibility of the sounding 
board and at the aame tlms maintaining ltn relation 
to the Bounding board rrame, so Mint the greatest pos¬ 
sible vitality of the sounding board Is Insured From 
the accompanying Illustration, which shows the front 
of an upright piano with Mr Long’s sounding board 
In position. It will be observed that the edge of tho 
sounding board Is subjected to pressure from screw 
posts Interposed between the edge of the sounding 
board and the heavy back frame The pressure Is ex 
erted In such a manner as to cause reflection and 
condensation of sound wives In accordance with the 
prtnclplea suggested by Helmholtz In his work on 
' Sensation of Bound ” Besides creating tbls reflect 
log effect, the preseure post serves the sddltlonal pur 
pose of maintaining tbe crowned sounding board In 
lta original form Tbe back frame supporting the 
sounding board Is reinforced by diagonal tension rods 
pjgood serosa each corner, as shown In the Illustration 
Tho edge of the sounding board Is rabbeted and 
flood into a continuous laminated rim built np of 
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exceedingly strong construction, which, however, la 
sufficiently flexible to ylold under tho pressure pasta, 
with a view to equaling the outward pressure on the 
sounding board resulting from the stretcblng of the 
strings over the surface Ry the use of screw prea- 
aure-posts, any shrinkage or expansion of tho sound¬ 
ing board and tbo rim cap readily lie equalized so as 
to proaorve tbo tone and even to amplify It Iho 
arrangement la auch that a proper reflection of tbs 
vibrations of the sounding board U "obtained, cue the 
•train on the sounding board by the strings Is equal¬ 
ized to reflect tbe tone 

Aa n result of this new combination of sounding 
hoard rim and pressure j costs a small upright piano 
can produce a tone which la comparable with that of 
a small grand piano, and tho full round tone of the 
new upright plnuo Is preserved because tbe sound¬ 
ing board Is maintained In Its original arched posi¬ 
tion 


KDUCATIOBAL AFFUABOES FOB DIIFLAYIXO OBJECT*. 

In the Instruction of projection mcc lumbal draw¬ 
ing, descriptive geometry, ilc. It is Important to be 



able tu show students a skeleton model of nn object, 
large enough lo be seen by an entire class, and which 
will show front and side elevations ns well u» plan and 
bultoiu views. Heretofore Mils has been done by using 
s glims box within which the objsit wns plneed. or hy 
using Wire srreeiiB fur (lie sides of It Ikix, which per 
mltted tbs teacher to clmlkmark tbe outline of the 
object An Improvement on this system Is offered by 
ihe Invention Illustrated herewith It consists of a 
aland provided with axes Hint hate automatic stops 
at qnnrter revolutions lo nrrest the modal In various 
positions The apparatus comprises a vertical shnrt A. 
on whlih Is mounted a table B that carries a support (7, 
provided with a pair of upwardly c xtendlng arms The 
support r has In Its lowrr fm e four recesses adapted 
to receive a spring pressed stop pin D The roc esse# 
are positioned Bt quarter n volutions nf the support. 
Mounted In tin arms or lie support Is a shnrt on wblcb 
are secured the square bloc ks E snd F The blork 
E Is formed wltb four rc-ciswH adapted lo receive the 
pin 0 Tho blocks are adapted to receive a clamp 
If that carries the display stand J Model K Is shown 
sup|wrtc<l on the stnud flu display stand may be 
moved about on three axes which are tilted with Index 
wheels so as to Incline or turn the model about In any 
desired angle The Inventor or this educational appll 
aneo who Is MV Hurmnnn Hunstcln of 2014 Mohawk 
Hlreet Chicago, 111 Informs iih that he has used this 
display apiiaratus effee lively In blH own classes 


IKPBOVXD DETACHABLE WIICDOW VEXTILATOB 

Thu vonlllntor which la lllustrulrd In Iho He mm 
pnnylng engravlug may be delac bably secured lo tbe 
window casing so that the window may bo opened a 
short distance to permit tbe entrance and oseapu of 
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nir H iirtbrrmoro, ttie -ventilator la provided with an 
uulmnuili damptr, which acls to prevent the entrance 
ot iimiHtially strung rurrenta of atr and la fitted with 
a baffle whlih serves to keep out rain or enow The 
umlng nf the ventilator, aa Indicated at A, la quadrant 
ttha|H-d In scuton, and la fitted Into a brackol at each 
end secured to the window rasing. The lower 
edge of the timing la provided at I) with a lip that 
engages the sill of the window Kxtendlng lengthwise 
of the ventilator la a liar which Is formed of sheet 
nielnl I cent buck upon llself to form a holder for two 
IKuklng strips It and K which extend In opiwslta 
dint thins Dio pat king atrip 1> la adapted to fit 
agolnst tin stuth of the window, while the other strip 
st rveH hh a ImlTer Tor the damper At the opposite side 
of ihhIiik Hurt Is a vertical (Xteoslon F which serves 
ns ,i bnfilt The screen (1 stretches from the base of 
this i xlt nslon to the bar C, and serves to keep nut 
fort Ign IkhIIch Hint may Is- drawn Into the ventilator 
liy Hit blast of nir The damper Is Indicated at H, and 
■ onslHts of a plate bent bat k niton Itself at J to form 
H rt Intoning bar while the Inner end K Is weighted 
so that ihe iliimisr will normally come to a balance on 
the axis /, Wbi n the window Is raised the damper 
swings In tin hnrlroiitnl position as Indbated, but If 
n hi rung draft blows through the ventilator It will 
slrlki lie under side of Hie Inner part of the damper, 
lining It up until If tin wind Is strong enough, It 
slrlkts llm buffi r E Whin (he window Is tlosed It 
isndtlvcly t lost s the damper by bearing against thn 
oilier HIS Hon // Till linn ki Is on which the easing U 
moulded are i kleiialble so as to permit of using a 
standard length nf vi ntllalor with windows of differ 
ent slxi Kaili brat kit Is formed with n spring ex 
tension A, prnvldid with a lug whlih Is adapted to 
engage a stop pin on the window sash, and prevent 
the window Tram hi Ing raised ton high Should It bo 
desired to raise the window further It Is a simple 
matter In withdraw tin spring latih Af The Inventor 
of tills vnntllntur Is Rolls M Mill care of the Economy 
Vimtllating Co Metropolitan Tower, New York. 


Tnogiia MACHin. 

The mmhlnii pliturrtl liirewlth Is deslgnud to cut 
ryllndrlial lenous on thu end of a wooden slat, partlcu 
larly for use In window blinds. Window blind slats 



usually are provided with a single central tenon, but 
there la another type In which two tenon* are usdl, 
and somi times the slat Is provided with three tenons. 
Thn mai hlno Is designed to form any of these types of 
slatH. It consists of n base A provided with a central 
bracket H formed with two bearings r In whlih la 
mounted an arbor shaft. The arbor shaft Is provlflod 
with a pulley It bclwrnn the bearings, and may bo 
lilted with tools, such as shown at F and O which de- 
ix'iid for thi Ir form upon the imture of the work which 
I hey are to do Opposite eaih end of the arbor shaft 
Is a pedestal II Htted with a head J In our Illustra¬ 
tion the luail Is broken away at the left hand side of 
the maihlne to Tevcal the Interior construction A 

1 ream sis l lonsl view nf the head Is also shown In Fig 

2 The head Is formed with an Interior web K, and 
the web Is formed with a pair of channel* that Intersect 
nt thi rentir nf the bead At the upper end ot the 
urllcal channel and at one end of the horlxontal 
i hnmii 1 Is it spring such as show n In Fig. 1, which may 
he adjusted hv means of the screw* L and Jf, to 
hoar HgaliiHt the work whlih la placed In the slot. It 
"111 he undi rstnod ihat the head J la reroluble within 
the pedestal II Tim pedestal Is connected to the base 
A by means or a pair of Imlts which past through slot* 
In the banc plate thus pirmlttlng of a lateral adjust- 
ment In use n slat Ih Inserted In one of Iho channels 
In the weh K, and the eud of the slat Is brought Into 
coiitiu t with one of the <utters on the arbor abaft The 
pedestal b adjusted laterally so that the renter of the 
slat U out of alignment wltb the axis of the tool 
and then when the slal Ih fed against the tool and 
the head J b revolved a olrcubr tenon eDI be but In 
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the end of the slat If a large tool Is used all the wood 
will be cut away except a single tenon, hot If A 
smaller tool It used a central tenon may be cut, leaving 
enough wood projecting at each end ot the slat to form 
two mors tenons. In tbit way s slat with three tenon* 
can be formed, and by properly choosing the flu Of 
the tool and laterally adjusting the pedestal the slat 
may be formed with two tenons. The Inventor of thb 
slat tenoning machine Is Mr Joed OJanguren, Calsada 
del Monte, No 356, Havana Cuba. 


KTOOTXS JACK BLOC! 

When the Journal bearing* or brasses of a railroad 


dy sreretedwl 
• en their respective shafts, and are tensed he- 
ream separator* Jf In meh a manner as be pwvent 
am (ran shifting thereon, yst baring them free to 
rate with ths shaft whenever It mar b* heceraaflr 
r thav to 46 no to ring the beD-riagtag mechanism - 
be star wheel L I* provided with teeth on Its peri¬ 


phery, which tooth are adapted to engage rods project¬ 
ing from the star wheel Jf, whenever ths sUr wheel 
L b released by the angle tripper JK The teeth at 
the star wheel L engage a slid* O, connected with a 
ratractllo spriag-oontroUed clapper PQ, which rings 



iar become worn It Is necessary to lift the Journab by 
muaim of Juki so that the brasses may be removed 
from the car axle, and be replaced with new ones 
When operating tho Jack It sometimes happen* that 
the car wheel Is lifted with the journal and derailed 
The purpose nf the Invention Illustrated In the ac¬ 
companying engraving Is tn provide a device which 
will hold the wheel down while the Journal la being 
lifted, aud form a level surface for the Jack to reat 
upon The jnik block Is preferably made of malleable 
cast Iron or steel, anil b constructed In the form of a 
Scaling with the edges scalloped ur corrugated so as 
to Insure light¬ 
ness without un 
duly weakening 
the ituctnrc At 
one end tho 
block U provld 
ed with an ex 
tension B, ter¬ 
minating In a 
toe (7, which Is 


over the rim of 
the car wheel. 
The Jack block 
Is rested on one 
of the sills of 
the ties of the 
railroad, and tile 
jack b seated on 
the upper face 
of the block, 





nor 


tension B When 

the Journal b Jacked up the toe serves to hold the 
wheel to the rail, relieving the upper Journal bearing 
of the weight of the car and permitting the wedge 
and brasses to bo removed For convenience In carry¬ 
ing tho block about a handle D Is arranged at each 
side of the body of the block, the location being such 
that the block la balanced when lifted Tho Invanlor 
of thb Jack block Is hV James Allen Gray of Caur 
d’Alene, Idaho. 


One of the pioneer Inventors of tho automatic piano 
player, Mr John McTammany of New York city, ha* 
devised a system of ringing chimes of balb by per 
foratod paper music sheets, such as are employed in 
plano-playlng mechanism*. Mr McTammany’s scheme 
waa evolved as i>art of a hug* memorial to b* erected 
to the memory of the men who fell In the civil war 
The memorial assumed the form of a monument In 
which each State was to plaoe two bell*. To ring so 
extensive a chime by hand would obviously ha • task 
involving superhuman muscular power. Even the 
present mechanical and electrical 


Uie bell R The several shaft* Illustrated are geared 
together In such a manner as to cause the several 
parte to cooperate In definite order 

A tooth or the wheel D having entered a groove of 
the reed roll O through a perforation In the music 
sheet A, the wheel D turns on Its abaft. In so doing 
it engages the dog E, which In turn through the con¬ 
necting rods F and B trips the angle tripper JK, thus 
releasing the secondary star wheel L, which, by the 
friction of lb shaft, rotates Into engagement with the 
slide 0, thereby pulling the slide down and withdraw¬ 
ing the dapper from the bell When tho slide b re¬ 
leased by the teeth of the star wheel L, the retrao- 
tlle spring of the clapper b released, so that the clap¬ 
per deale Its stroke and rings the bell aa the parts 
return to their normal positions The wheel It strad¬ 
dles the teed roll, and b prevented from rotating ex¬ 
cept when one of Its teeth fib Into s perforation of 



the aheet and Into the grooved roll, which turns tho 
primary star wheel one degree. 

Ths playing of the b*Ua can be governed by dock 
mechanism, so as to strike ths quarters and ths hoar* 
and to play sirs at stated Interval*. 


A new form of mercury Interrupter ha* recently 
been Invented in which there art nd redprocatl&g 
parte, but the Interruption* are produced by a ripple 
formed in a stream of msreury The mercury b con¬ 
tained in a revetvteg rare*] within which • contact 


McTammany devised tbs very Ingenious system which 
1* ben Illustrated 

The perforated music sheet A Is guMbd by a roll B, 
and passes over a grooved roll 0 The pin* of 4 driv¬ 
ing wheel l> are adapted to engag* the perforation* of 
ths music sheet A The pin wheel D la eperaUvsJy 
connected by means of * dog B, * WBMctlaf rod F, 
• rock she ft 0, * connecting rod B, and angb trip- 
pec JK, with a primary *ttr..wbe*l which emote 


force to the inner periphery of tho rarest, At on* 
point tho stream of msreury Is obliged to pass ovqy * 
defector, prodoetag ■ ripple or wave, and the con toot 
piece dip* into the m*renry stream at this print a* 
it revolve* with ths vessel, Th* fnqureey of th* tfc 


revolve slowly is ths ares direct** re th* rarest te 
nvotvthg, or te ths Opposite wrretten, ^ 
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It is Easy to make advertising 

claims for cars; but to make cars that will make good 
the claims is hard. 

We ask automobile buyers to do this: After the 
advertisements have attracted your attention, then in 
fairness to yourselves and all the manufacturers, com¬ 
pare the cars point by point. That is all we ask. 

There are Chalmers dealers in all parts of the United States—more 
than 200 of them. We suggest that you get in touch with the one nearest 
to you at once. Let us send you his name if you do not know him. 

Qralmers “30” $1500 

Judged by price alone you might as well buy some other 
car as a Chalmers: $1500 is simply $1500—no more in one 
bank than in another, no more in bills than in coin, no more 
in your pocket than in another man’s. 

It is only when you begin trying to buy something with 
your money that the sense of value enters your mind. 

Your $1500 is worth more than another man’s $1500, if — 

at all, only because you are able to buy more with yours than 
he can buy with his. 

We believe that when you buy a Chalmers “30” your 
$1500 becomes worth more than $1500 invested in any other 
car. Careful investigation will convince you of this fact. 

Please remember you are not buying a price or an adver¬ 
tisement: you are buying a car. Therefore examine the car 
on its merits. 

If you investigate thoroughly a Chalmers will be your 
first choice , if you are able to get a delivery in your territory. 



11 


all the power one can want, the quality to endure, beauty 
of line and luxurious finish. Seats for seven if desired. 

Catalogue “R” on request 


Chalmers Motor Company 

Licensed under Sekfea Patent 

Detroit, Mich., U. S. A. 




Chshnsn "30" Touring Car and Roadster, $1800 
Pony Tonneau, $1000 Intfda Drive Coupe, $2100 Umowine, $2780 
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(CMcfaM /re* w« jotf.) 
MUn, iK the vigilant" will be a 


• page 90S.) 

particular day stays on the world (the] 
entire world) (or an exact hour 
Let oa trace the front end of the twen-1 
tleth century by thla eyetem of progress. 
We again ehow It aa having reached Its | 
eighteenth hour on earth M In the fa 
Illustration. That la to tay, It hail 
reached the Mth -meridian went of Omen' 
wlcb, or central tine, but aa central 
time eovera IB deg. of longitude we I 
have sent the head end of oar century 
to 97Vi deg. west, making It arrive there 
half an hour too eoon We then compel 
It to etay there until It la a half 
late. Then It takea another ]nm 
mountain time, which lands the let of 
January. IKK), at the 111% deg. W 
rid Ian, and ao on. By adhering strictly 
to the lyetam, let ne no*e what happene 
when January let reachea ISO deg. Of | 
couree It most cover the 16-deg. aonn, 
the center of which la 180 deg, thua trane- 
ferring the 'International data line' 
171% deg. eaat of prime The theoretical 
date line la thereby moved 7% deg 
ahead of the 180-deg true line. 

Before proceeding with our examina¬ 
tion of the ragged edge of time, which 
local convenience demand* on the 
aonee or way stations let us glance hack 
at the first diagram of Fig 1 and look 
the theoretical line where our civil day 
onto re, then at the former prac¬ 
tice In regard to Alaaka and the Philip¬ 
pine!, then at the line where theme two 
countries changed places, as It were, and 
finally at tha line of practice aa now In 
use (1810). The deflections of practice 
which appear on thla terminal elation of 
time also appear In a constantly chang¬ 
ing and more exaggerated form on the 
way stations (hour sonea) We have no¬ 
ticed how Irregular tha front end of the 
twentieth century was when it entered 
the earth Now refer to Fill. S and 4 
and aee what hap 1 'ened to It when It 
progreesed around the earth aa far oa 
New York city, that la to aay when It 
reached 76 deg west (the eastern time 
rone) The dotted outline or the United 
States enables ua to aoe that Palm Beach, 
Florida, should be "ringing In" the new 
year and century In unison with New 
York olty Not no Palm Beach Is still 
on the nineteenth century calendar, and 
will be for another hour The bench doe* 
not belong there, but aa the railway 
managers voted It Into central time In 
1888, It la atr held there by steel rails 
Just aa rigidU aa the Tonga Islands are 
put in “today” by the steamship lines 
when they really belong In "yesterday," 
and aa the more westerly members of 
the Aleutian Islands are kept In “today" 
when they should be In "to-morrow" 

I ones referred to these rone lines to a 
friend aa Imaginary “Imaginary'' aald 
he. “t win never forget the lime I passed 
over one when going to California from 
Naw York My appetite was running a 
bit ahead of time, and I was tan pat 
waiting for the dining car to open np ax 
twelve noon, aa the time table aald It 
would. The porter entered my cai 
Instead of the musical rounds of first call 


easterly deflection from tha Pacific bom. 
The potter would have then celled, “Set 


To persons who have not looked closely 


a that oomse to their lips la, 
gat keep the dale Use stad eons itnee 
straight la practice as wan as in theory? 


{(fegdltfed on page 


There must be a mighty 
solid basis for the phenomenal 
success that has followed 
the E-M-F Company 
from the very first 

No other Automobile Concern 
ever has emoyed 
the tremendous success 
this one has. 

The whole world knows and 
all the world is talking about 
the Company and its cars, 
constantly. There must be 
a reason and it must be 
a good one. Even 
competitors admit that! 

Everywhere, E-M-F “30” is 
first choice of that class 
of buyers who want all that 
can be had of efficiency, 
power, durability and 
elegance and comfort at a 
price under $2,000. 

(E-M-F “30” sells for $1,250 
fully equipped with five lamps, 
generator, horn and magneto.) 

The farther you seek for 
the reason for this greater 
popularity—for the splendid 
reputation achieved by 
this car in so short a time, 
the more does it appear that 
after all, the car 
itself is the real reason. 

Ten thousand people are daily 
engaged in selling E-M-F 
“30” cars—largest sales force 
and the cheapest—for 
they all work for love. 

They are satisfied owners. 



The E-M-F Co., 


LICENSED UNO** MELDEN PATENT 


UMNTVtC AMMCAN wimm mU* fi»'« 
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CROBET 1 

Swiss Files I 



The Easiest Car to Operate 

r - JW. T „ . . . . MOTOORAPHIOOMIIIOAIR ■ 

VUU will not only find the I H C auto buggy the earnest to drive, but it is wmriiir j.».iopii»r nu im.r«, MB 
1 so simple and easy to operate that your family can use ft with perfect |H 

safety On pleasure trips anywhere, over all roads, up hill, through sand tmu* H 

and mud, the I H C gets there and back quickly, safely and surely *■■■»» am—»»»...«■ i«mn«s» sr ua; 

The I H C Auto Buggy Incorporat e^; 

will travel any road at 1 to 20 miles an hour The large wheels protect "ht? 'rJ5UI 

you from jars when going over rocks, clods and bumps. The solid rubber ro» M« sscanvur or ^aaito wa. miu 
tires make puncture* and "blow-outs” impossible .11' 

For business or pleasure it is the most sensible, eemcable vehicle ^^^^MtoSmLAlueSNA^' 

T he InteriMtioiMl auto wagon has the same engine construction as the --—-- — 

auto huggy It will meet your requirements for a light delivery wagon 
The full elliptic springs (36 inches long by It inches wide) and the long 
wheel base make it easy running and give it a stylish appearance See an 
International agent or write to us direct for further information 
INTERNATIONAL HARVESTER COMPANY OF AMERICA CHICAGO USA 
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BaUei* cruet is taw Tfefbfe tetfee mM tjt la the eartm skfee, jut before torn Ifo appuraiMw on May lit, out fetor before surfer, J* Jure UepltttU. 
XALLXT1 oont AT m M10STXR, — [See pape 817] 
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✓ lHK pt^ml I ill { III Ml I NlltW mill |M*» 


lug wnl In rtiriilnhiil u|miii appllcauun 

Idmiil iijr |vh>ial i»r ripm* inom y unur or by \ 


I mun iiuimlurly known u Woilds Fair to 
11 lnbrati llie o|>cnUig of thi Tauama Canal In 
TUB If the proinoti rs of Hie fair art willing In profit 
by the lessons of fnrim r expositions llielr efTnrls will 
be directed to nmklng tin 1 lOlullig fair uolabU not 
for mere bulk and aria Iml for lln cninpactnm and 
the genuine exielUnie of ItH uirefullj aeleiied oxhlb 
H* Tin trouble with many previous cxiKwItlons haa 
bun IhaL they wore big to tln> pnlul «f being wearl 
koiiii* and oppicHHlvo A rUmax In thin direction uaa 
roHi Inil at the Ht I/hi la Fair In one hIiik 1 « building 
of whhh n vlsltoi had to I reverse nIn*' mllna of alalia 
If ho wlalind men ly to walk |iaal the whole of the 
exhibits Whatever may be thn ulterior motive, tho 
avowed objia I of thvwo ■ xhlliitlona la idnentloual 
Therefore, they should lotitaln ouly the moat dla 
llnellie and tnlunble reaiiKa of tile worlds mltntlllr 


almost an Insult lo the good laate and Inti lllgeme 
of the millions that are solUlled to enter smh an 
exposition If a large sictlon of ll« space la do 
voted to that i heap form of entertainment wliteh 
was Inaugurated liy the noLorlotis Midway rialsanee 
at the t'hleago Kxiiostlfoii San Fraurtnro will have 
a great opportunity by breaking away from certain 
false tradtllona lo render this, the Istest of tho ex 
jKnilttons somithing better than a inm playtlilng of 
till iial-i-mnti dealt r 1 lie aldesbow man, and (he poll 


ule, roust have lawn umsldcrable A sudden turning 
of the aeroplane to the right or left by the aviator 
would produee a strong upward or downward gyro¬ 
scopic tipping tendency In the longitudinal direction 
If this tindeniy were aggravated by a gust of wind 
It Is lonnlvnble that the aviator would be unable 
to iontrol tin situation sufficiently to prevent a com 
plate lipsit At the time of his fall he Won was fly 
lup a be' < the liny at San Bcbaallnn Spain, In a high, 
gusty wind Is ll not possible Ibat the joint aitlnu 
of the wind mid the gyroscopic effect of the engine 
and propeller was responsible for the disaster? The 
tragic death of Iklagrangr when be was using a 
monoplane equipped with the same type of motor 
suggests that his sudden upset may have been due* 


fitm UOOEDI I* OUR own AND THI B&ITHH JATT 

W E are frequently asked by correspondents 
to glv< some comparative figures show 
Ing the rilstlve excellence of tho shoot 
log In our own and other navies. We 
would gladly do so, but 11 Is a fact that there Is so 
Information regarding tho navlis of the world more 
difficult to obtain than this Frame and Germany, In 
particular never giving lo the world tho, results of 
target practice Both ibe I’nltirt mates and Great 


Britain however, do publish such figures. But even 
here It Is often difficult to establish aeeurate compari¬ 
sons, beiause the data whlih Is made public Is sel- 
dom complete, either the range or the else of the 
target being frequently omitted, and no statement 
living made aa to whether target or ship or both were 
moving However, we offer the following compari¬ 
son, which Is based upon official figures. 

The Engineer of l/ondon Htatos that the results for 
the past year have shown that each 12 Inch and 10- 
Inrh gun has averaged 0«3 hit, «aih 9 2-Inch gun, 
1 94 hits, and eaih 7 Ulmh gun 2 47 hits, these being 
the average number of hits per gun per minute for 
the whole navy The 6 Inch 4 7 Inch, and 4 inch guns 
varied from slightly over 4 hits per minute for the 
filnth to 9 lilts per minute for the 41neh 
By the icurtusy of Rear Admiral Mason, Thief of 
the nureau of Ordnance wo are enahled to publish 
the average results obtained on all the guns on all 
the ships taking part In target practice In Ihe United 
States navy Whether the ranges sod the also of the 
targets corresponded lo those in the nrlttsh navy, we 
lire unable to sny The results are, for tho 12 Inch 
guns 0 72 hit per gun per minute, for the 10-Inch, 
(170, for the R-lmh. I 87 and for the 7 Inch, 313 hits 
per gun per mlnuto, while the results obtained with 
the 6 Inch, u-lnch, 4-ln< h, and 7 Ini h were practically the 
same as were obtained In the British navy One 7- 
Inch gun holds the remarkable record of 10 26 hits 
per minute, while the highest score with the 12 Inch 
gun firing when Iho ship was under way In smooth 
water, was 1 hits per gun per minute obtained on 
the Tlilted States ship "Ohio" 

CriTAIM ADTAXTAGI* OF LIQUID TOIL 

T O Judge from a succession of articles which 
have been upiwarlpg In one of the newer 
and certainly the most noisy of the l/mdon 
dally papers on the use of liquid fuel In tho 
British navy, one would anpixtae that the virtue's of 
this fuel had only recently been d 1st overt d and that 
the Admiralty had determined lo nboltsh Its coal de¬ 
pots and turn the bunker rooms of Its warships Into 
oil tanks As a matter of fact any such sweeping sub¬ 
stitution of oil fuel for coal Is not now contemplated 
nor ever will be* either In the British or any other 
navy The natural sources of oil supply nro not snffl 
i lent In cupaifty nor are they so widely distributed, 
as lo make It iKMslbtu cither for the merchant marina 
nr thi navies of the world to make a wholesale sub¬ 
stitution of oil for coal Some countries notably the 
I nlteil Stales Slid Russia possess smh abundant sup¬ 
plies that they could, If they so wished, make a much 
more complete use of nil, and, because of this advan 
Inge It Is not unlikely lhal our navy at least will 
ultimately make a more extensive usu of oil fuel thBn 
the navy of any Ollier power 
The advantages of oil over coal are so many that 
were there as much oil In sight as dial the new fuel 
would Inevitably supersede the old altogether In thn 
first place, (he higher evaporative value of liquid fnel 
not only enables a larger quantity of fuel to be car¬ 
ried In the same space but Its use renders possible 
a decrease of 76 per icnt In the number of stokers 
ur fire loom attendants Being In the liquid form It 
can he employed as ballast and pumped Into remote 
quarters of (lie ship far removed front the holler 
roeiin nnel Inniiisslble for thi handling and transpor 
lallon of runl For the merchant ship this means not 
only a saving In the fuel and labor bill, but a positive 
gain In cargn inparlty, while for the warship there 
Is a similar reduction of expense and what Is of far 
greater value, a considerable extension of the cruis¬ 
ing radius or the distance over which the whip can 
travel without replenishing her fuel supply For the 
merchant ship there Is the further advantage that 
the hunkers can be filled by a pipe line without the 
delay, dirt aud disorder which accoroiiany the pres- 
ent (oallng operations, while for the warship there 
Is the strategic advantage that the ahlp can take on 
fuel b> a pipe line from a tank ahlp at any place 
and In any but heavy weather Furthermore, the use 
of oil enables a whole fleet to steam without emitting 
those telltale i loads of smoke which are ons of the 
surest means of betraying Its presence to the enemy 

AXCHXT AID HODtll nilSATlOI. 

A RTRONO sentimental Interest will bo aroused 
by the announcement tbat the great trrlga 
lion works, which at the very dawn of his¬ 
tory rendered the land of Mesopotamia a 
garden of fertility, are now being repeated on an 
extensive scale under the lame engtnaaT who was re¬ 
sponsible for the very sucressfnl Irrigation work* in 
the valley nf the Nile Onr United States Consul at 
Bagdad, Turkey, speaking of the Importance of tfaeae 
works says that If tho plan should succeed only In 
part. If promlsea to revolutionise com me roe and shift 
trade balance* and traffic In that part of the world 
A total of 12 900,606 acres of land Is to be reclaimed 
at an estimated cost of lift per acre, and so fertile 
is tbs land when property irrigated, that its sattaated 


value, according to the Turkish government, will tw 
*165 per acre, the loll being capable trf yield I tig large 
crops of wheat, barley, and cotton. 

Wa spoke of sentiment entering into tbs In ten* 
with which w« regard this work, and there li can 
talnly something that appeals strongly to the Imagi¬ 
nation in the fact that both In ancient Egypt and la 
even more ancient Meeopotamta, the AnglfrSaxoa, 
after a lapse of four or five thousand years, should bp* 
repeating on a larger sonic and with the greater akin 
rendered possible by modern appliances those feats 
of Irrigation which are one of the chief glories of tha 
ancient, but never-to-be-forgotten, race* that ono* 
flourished In the valler* of the Nile and the Euphrates. 

Whatever may be the future fate of the great An¬ 
glo-Saxon rare, the vaat work* of Irrigation which It 
has carried out In India and In Egypt and la now act¬ 
ively prosecuting In Mesopotamia, must ever stand 
out as one of the brightest evidences of lta civilising 
and nplirtlng activity 

During the rerent progress of President Roosvvslt 
down the valley of the Nile, hla visit to Lhe great 
reservoir at Assouan and the sight of the marvelous 
fertility with which It has enriched the valley 
below, must have carried Ills thought to those oven 
greater works of Irrigation which are now being 
prosecuted In the arid region of our Western States; 
works which owe thnlr inception largely to hts own 
tireless energy and enthusiasm Here also the latest 
and moat powerful branch of the great Anglo-Saxon 
race, In the spare of e few years, has completed tha 
Initial work for a project which promises to bring 
thirty million acres of unproductive land under the 
richest cultivation And In this connection It la 
timely to draw attention to the great ability with 
which tho Reclamation Service ban done and la now 
carrying on Its work A well-deserved tribute to the 
engineers In charge was recently made by Senator 
Vcwland of Nevada, In which he stated that the proj¬ 
ects had been for the most part wisely selected and 
the work well done, such mistaken, none nf them 
serious, aa have been made being the result of the 
extraordinary pressure brought to bear upon the Re- 
i tarnation Service by the political representatives of 
the regions affected Bald the Senator "We have 
had one of tho most capable and honest construction 
services organized that haa ever existed In the his¬ 
tory of IhlB country The Committee on Irrigation 
of the Senate has been engaged during the past year 
In visiting these various work*, and not a whisper of 
corruption haa reached them H has been a work 
conducted with rare Intelligence, with rare Integrity, 
aud with rare speed.’ 

The work already accomplished consists In the pro- 
vlslon of dams headworks, etc. and the $30,000.- 
000 now required Is for the purpose of utilizing the 
water so stored, by the construe tlon of canals for dis¬ 
tributing the aupply upon the millions of acres which 
only await Its arrival to aprlng Into Instant fertility. 

TUT! or TUIOITH LAX ft 

I N a bulletin recently Issued by the University of 
Illinois T H Antrim and A Quell present tbe 
results of an Important study of various types of 
tungsten and Incandescent lamps a study which 
should prove of considerable Interest In view of the 
growing Importance or metallic filament lllnmlnatlun 
The conclusions of their Investigation may bn thus 
summarised 

Comparisons or the durability of filaments made by 
the colloid, deposition, and paste processes are very 
dlffliull lo make because the three types are usually 
mounted differently Undoubtedly the manner of 
mounting the filament has a great effect upon Its life, 
and whether the superior life of one typo lamp Is due 
to the fart that It has a better scheme of mounting or 
to tbe fart that the process of msnnfactsring Is bet¬ 
ter, can hardly be decided definitely from these test*. 
Tests of filaments made by the three processes and 
mounted In exactly the same way would be necessary 
to deride the question definitely From the teats de¬ 
scribed, however, tbe colloid process seems to give a 
filament tbat la leas durable than tbe other two. Tho 
teats show tbat performances of tungsten lamps vary 
to a surprising degree, depending upon tbe kind of 
lamps used and upon tbe conditions under which they 
are burned Soma lamps will give aa high an operat¬ 
ing cost as tbe old carbon lamps while tmrning under 
certain conditions, whereas other Ipmps will give good 
results under those same oondUlons, Under the best 
conditions, however, the tungsten jgtnpa now on tha 
mirket give excellent results. Uhelr efficiency I* 
maintained in a remarkable way and tbe life Is very 
kmg. often several timet what the advertised life la. 
Breakages In shipment and handling have been T* 
dneed to a small fraction of what waa formerly com¬ 
mon Of, three hundred lamps purchased for tha testa 
by the experimenter*, only three war* received with 
broken filaments: and although the Vunps In some ef 
the teste were handled dozens at times, a)aaost no 
trouble was experienced so far aa Ike breakage ot fflgr 
masts was concerned. 
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engineering. 

tim Tir/rn of puwic work* «t Panama win 

ebortly ask for bids ter the constructs* of a railroad 
Aua Paaama to Do rid, a distance of *00 miles. Bid* 
wflj bs aakad alao (or Unea from David to Booaa dal 
Toro, and from Panama to Lea Santos. 

Tfca Navy Pspartmaat recommend* an appfopris- 
tVoc of 110.000 for prises, etc., to be awarded ahlp* In 
■nnnii-hai for general efficiency and economy In ooal 
consumption It 1* estimated by the Department that 
aompatitlooa of tUla character have resulted, and will 
continue to result, In a saving of ten per cent in coal 
coneumptlon 

In spits of th* steady Increase In passenger travel 
kt this city, the opening of the new East River bridges 
ia beginning to tell heavily upon the traffic over the 
East River ferries. The Union Ferry Company of 
Brooklyn has boon obliged to discharge three boat 
erawa, and change the aohedole on three different linen 
from a 10-minute to a to-mlnute headway 

Anting on the reoemuaendatioa of the Public Ser- 
vioe Commission, the Interborough Company of this 
city will Install cars with destination signs on the 
elevated lines, which will automatically tell the name 
of the station the train la approaching The great 
convenience of this arrangement to the traveling 
public will be out of all proportion to the small coal 
of putting It In place 

Ike British Navy estimates for the present year call 
for live battleships of the dreadnought type, five pro¬ 
tected cruisers or 2G knots or over, twenty destroyers, 
a number of submarines, and two floating docks in 
eluding the shipk to bo laid down this year, the dread¬ 
noughts built or building for tho three leading naval 
powers are for Great Britain, 27, Germany, 17. 
United B tales, 10 

Speaking on the subject of defective open-hearth 
rails, at the last annual convention of the American 
Society Tor Testing Materials Robert Job emphasises 
the fact that the mere term 1 open hearth la In Itself 
no guarantee that the relit made under that ayatem 
will give good service, since they are subject to the 
same general detecta of manufacture as Bessemer 
rails, and hence require equal care during rolling etc 

The Pennsylvania Railroad recently ran Its first 
Pullman train from Harrison, N J, by way of its 
new tunnel system to Long Island and return It will 
be three or four months, however, before the whole 
system la thrown open tor public service The tun¬ 
nels to Long Island, unless the plana of tho company 
miscarry will be publicly opened on the lBtta of May, 
and those to the westward under the Hudson River 
by about the ifith of July 

Tha Army Board la making some Important experi¬ 
ments to determine the resisting power of s solid mass 
of concrete, as compared with armor plate In a re¬ 
cent teat with a 12-inch gun, a shot waa fired which 
penetrated the concrete for a distance of 21 feet, which 
la equivalent to the piercing of a 19-lnch armor plate 
The target la now being reconstructed for testa with 
the new 14-Inch gun, which It la expected will give 
oven better reaults. 

The Director of the Royal Dockyard at Costellamare, 
Italy, has produced, IT the reports are to be believed, 
a torpedo boat without funnels By means of elec¬ 
trical ventilators the products of combustion are dis¬ 
charged from the vessel without the assistance of 
smokestacks. The first experiments, an a trip from 
Caa tells mare to Naples, are said to have been ex 
trsmely successful, no smoke being shown and the 
vessel getting up steam with great rapidity 

Iks shortage or surplusage of freight cars la one 
of the reliable indications of business activity, If not 
of business prosperity The great surplus of cars 
which existed at the time of the panic la November, 
1907, was gradually reduced until it was wiped out In 
the autumn of 1908 To-day. not only la there no sur¬ 
plus, but the Indications are that during the coming 
seaso n there will be a large shortage, due to the 
steadily Increasing volume of business. 

Tbs ■ndaoa and Manhattan Railroad Company has 
built two stesl tars which are specially deaigned tor 
transporting baggage between the steam railway term 
Inals, which are served by the Hudson River tunn*Is. 
With a vlsw to avoiding ettre handling and trucking, 
each oar is arraaged to receive eight loaded baggage 
tracks, which or* loaded and unloaded between plat¬ 
form and ear over folding steel piste a proas, which 
form part of tb^psrmaaent attachments of th* car. 

Th* Istkalsa Canal Oommlaaloo has oallad for the 
manufacture, delivery, and erection of about M.000 
tons of steel parts, which will be used la the construc¬ 
tion of ths forty-six mitering lock gates of two leaves 
each on the Panama Canal. Thss* are the largast loch 
fatal avar built. They are all about K feet wtda, amt 
rwy frem 47 feet 4 laches to I* fast In height PUsd 
, oi* above ths other on ead they would make a tower 
U/f. alia* la height Ths contract will ha worth 


ELECTRICITY 

At Karvsrd University a wlrclraa telegraph club 
ba* been formed with a view to studying wireless 
telegraphy, and one of the special objects la to dis¬ 
cover some method of overcoming amateur Inter¬ 
ference 

■obi time ago the United States Steel Corporation 
Installed two Heroult furnaces, one st Worcester 
Mass, and the other at South Chicago These fur 
usee* hate been In constant service ever since, doing 
twelve beats per day It requires between an hour 
and an hour and a half to refine a metric ton of steel 
and 194 kilowatt hours are consumod to desulphurise 
and dephosphorise the motal The cost of repairs on 
the furnace has amounted to about six cents per ton 
of steel, and the electrodes aro consumed at the rate 
of six pounds per ton. 

A last of the telephone service lu iViJinnsln was 
recently mado by a commission. Tbc investigation 
was carried on secretly, so as to determine the actual 
conditions of service It was found that the average 
time between a call and a response wss 4 7B seconds 
The quickest average resimnso came In 117 seconds 
and the slowest In 71 seconds Those exchanges 
which must quickly responded to s call were found 
to be more efficient In every other respect as well, 
so that this single teat provided a gage of the service 
offered by the exchanges 

It is remarkable that whllo wireless telegraphy has 
made rapid strides very Important 1 onslderatlons 
have been almost entirely neglected Much attention 
has been paid to Httunement and selectivity and also 
to tbo refinement of Instruments while tha develop¬ 
ment of the antenna hns be-in slow At Ibe. receiving 
station particularly not much hue been done toward 
locating the antenna wires so ns to Intercept a maxi 
mum of wave energy Aside frum Braun’s fan shaped 
grid which marki d an epoch very little along this line 
has been extensively adopted In practice 

A Ulaphons table loaded with Pupln eoile waa laid 
In Lake Constance In 1909 This was a lead-covered 
cable and It was very dlffliult to lay It on account of 
Its great weight Mr Dluselhorst, who laid the table 
has boon experimenting with loaded submarine trie 
phone cables and has evolved a roiinlnirtlon whtih Is 
to be used acroes the English Channel lo canned lg>n 
don with Paris Tho cable Is covered With gUttA 
percha and wire sheathing and the loading colls have 
boon Introduced so Ingeniously as to Imreaae the dl 
ameler of the cable from one Ineh to but three Ini bee 
80 gradually la the cable swelled at Hie loading points, 
that It can be paid oul over a four fool sheave wheel 
The cable has been tested In salt water for fifteen 
months, and from Umc to time has been subju.ti.ii to 
pressures of four tons per square Ineh 

A series of testa has recently boon made lo deter¬ 
mine the strength of the metallic filanumta of lumps 
and their resistance to shock The lamps wore tested 
by placing them at the bottom of an Inclined plane, 
and rolling rubber balls filled with lead down the 
plane The shock was varied by starting the I nils 
at different distances from (be lamps It was found 
that with lamps of equal voltage the strength of the 
filament varied Inversely as the candle-power and for 
lamps of equal candle-power the strength varied In¬ 
versely an the voltage In some lamps It was found 
that certain parts were more sensitive to shock than 
the filaments. When tho BlnmenU were heated to a 
white heat they became too flexible lo he broken by 
a shock, but the loops were distorted under repeated 
blows until they come In contact with each other 

SUHliaatkm o'« white wins Is the object of a pajKir 
presented to the A cad telle den Sciences by Messrs 
Mauraln and Warcolller Previously they studied tbo 
action of ultra violet ray* from a quarts mercury 
rapor lamp upon cider In fermentation With the 
same apparatus they made researches upon sparkling 
whits wine and found bow much time It took (or tbo 
rays to act upon different thicknesses of layer so as 
to destroy the fermenting principle and thus prevent 
any new fermentation Using layers of wins of 14 
millimeter (001 Inch) held between a 01 Inch quarts 
plate and a glass plate and exposed to the lamp so 
that this Utter waa 1 0 Inches distant, they found 
that fermentation waa stopped in nil cases for an 
exposure of shove 10 seconds and never for an ex¬ 
posure below S seconds With 17 millimeters (0 07 
Inch) exposed at the same distance from the lamp 
fermentation was always stopped after an exposers of 
over 1 minute and never In less than 30 seconds. It 
Is to tie notad that In the case of pure elder, fat 
sterilise It ws need an exposure of over 2 or S min 
at** (or th* first mentioned thickness of layer, and 
sterilisation la not reached even after 16 minute* ex¬ 
posure for a 0 04 Inch layer Thus It wIU be seen 
that tha sterilising of white wine can be more easily 
carried out than that of elder, this being no doubt 
da* to the fact that the wine Is more transparent to 
•itnwrioJst raya, 


SCIENCE. 

Pro l ■Upredsfa tablet, said to nphold the Biblical 
account of the Deluge, was discussed at a meeting of 
the American Oriental Society at the Johns Hopkins 
University Prof. G A. Barton of Bryn Mawr College, 
Prof Paul Haupt of Johns Hopkins University, and 
Prof Albert T Clay or Yale University, thought that 
Prof Htlprecht had been too Imaginative In Inter 
prctlng the fragmentary Inscription It Is asserted 
that the restoration made by Prof Hllprerht In filling 
In broken lines were conjectural emendations Prof 
Hllprcchts claim that ths tablet was written some 
time between 2137 and 2005 B C is regarded as un 
founded, It being stated that the tablet belongs to a 
much later period 

Ths perfume and flavor of vanilla are due to a sub¬ 
stance called vanillin, which also occurs as an Ingredl 
ent of numerous resins Vanillin has been mado syn¬ 
thetically by Tlemann and Maarmann from conlferln 
a glncoslile which Is found In varlouH species of coni 
fere The same iliemlsts subsequently made the com 
merilal synthesis of vanillin poaelbln by substituting 
eugenol for conlferln The price of vanillin has fallen 
from 1770 per pound In ID'S to $4 per pound In 1909 
A further reduLtlon la scarcely possible because of the 
high prim of eugenol Hence chemlnta have been ex 
licrlmontlng In another direction and (luynt and Gry 
have applied to the preparation of vanillin the general 
methods of synthesis of aromatic aldehydes, which 
were recently discovered by Guynl Their experiments 
are dew rlbed In a recent number of the Bulletin de la 
Root At 4 d Kncnnrngement 

Th* prio* of pure Pars India ruhht r, whlih In 1903 
wag 88 eonta per pound, roHe last year to %i'iU per 
pound This Increase In price gives additional Interest 
lo the processes of regeneration of waste rubber and 
of the manufacture of substitutes The regeneration 
of vulcanised India rubber eonslsts In removing ths 
sulphur, whlih was added lu the process of vulcanisa¬ 
tion The scrap rubber Is assorted auordlng to qnal 
Ity and Is treated either with sulphuric acid or with 
pnluah, for the purpose of destroying fibers of cloth, 
etc and of removing the greater part of the sulphur 
The material Is then ground and washed Tills regen 
orated India rubber Is used only as an addition In 
Rmsll proportions to now rubln-r Artlfli lal or tin! 
tnllon rubber Is made by mithods whlih resemble the 
process of vulcanising natural India rubber, for ex 
ampin by treating linseed oil with sulphur or sulphur 
chloride 

One of ths most Inti resting results of the Smith- 
winlnn Atrlisn Expedition has Just been published by 
Mr Girrlt h Miller Jr (urator or the Division of 
Maninmls U B National Museum UDder the title of 

Description of a New Bpoelos of Hlpiwpobumis. 

1 here hHve been for some yesre In the collei tlous of 
the Nntlonul Museum two skulls of hippopotami, one 
of which wus rrnm the Zambesi River East Africa 
and the other rroni Ailgoln West Africa 1 bese skulls 
dlfferiHl materially In sevi ral details of form clili fly 
however In the rnnstrlclid shape of the rostrum but 
the characters were not dnmod of siifflilent value to 
Justify the creation or a new speilcs for the differ 
elites might have been due to individual variations 
'I In* receipt of eight Bkulls from British Eaet Africa 
collected hi the Smithsonian Afrliun Expedition 
showed conclusively that the Individual variations 
were so slight In the EnHt Afrlcnn spcilnuns that Mr 
Miller was led to believe that the two skulls repre¬ 
sented two distinct siiccles one from East Africa and 
one from West AfrleB A irlllial study of tho skulls 
revealed other differences la tbclr • harm ten that 
wire of sufficient Importance to Jostlfj Mr Miller In 
making a new species of the West African s|>rrimen 
lo wblili he gives the name (imsfrhfua 

Ths gas bags of modern balloons are made of a cot 
ton fabric coated with India rubber In Ihe most care¬ 
ful manner, In order to assure pcrrcct Impermeability 
without ssirlflclng lightness For all largo balloons, 
and especially for dirigibles two layers of iloth are 
superposed and ipmented together The outer skin 
Is covered with India rubber 011 one side only but 
the Inner skin Is coated on both sides In German 
balloons the Inner canvas is mt straight mid the outer 
canvas Is rut bias In this construe tlon gores with 
angles of 46 deg are used and the siaius Hre covered 
which causes a slight Increase In weight Erenrh bal 
loon makers prefer to rut both 1 An vases straight Ex¬ 
periments show that ibu tensile strength of the en 
velopeg thus made Is approximately equal In all direc¬ 
tions Each method of construction hns IU advantages 
and Its defeits As India rubber, even whan vulcan 
Iced, Is altered by exposure to light, the canvuR Is 
colored yellow In order to arrest the violet and ultra¬ 
violet rays, wh'rh are tho moat active The pigment 
used In France is rhromate of head, whlih unfortun 
stely must be applied to tbs canvas before It Is costed 
with rubber, and which consequently prevents the 
vulcanisation of the rubber, because the chromate of 
lead Is blae kened by heat Plrrlr arid Ih fn-c from this 
objection, but Ms employment Is too dangerous. 
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equilibrium or the latter la apart merely by forcing 
water through tho agency of compressed air Into the 
elevated tank, which cauaea the bcow to till over and 
shoot Its load Should the hush deck be fitted with 
low bulwarks, these are fashioned In the form of hot 
tom hinged doors on the discharging side, so that they 
fall down as the barge beele over, and iiermlt the load 
to be shot cleanly 



After damping, the scow returns to an even keel 


connection with the extension! to the harbor or the 
streets of the <lty Is In continuous progress Several 
designs Air automatic dumping have been evolved but 
the Viking" system so called after Its designer, has 
been the first to be submitted to pra> tlcal test mid has 
proved remarkably auceessrtil Through the courtesy 
of the Inventor we are enabled to Illustrate aod de¬ 
scribe this new barge It dlffere lu Its action from any 


In the hold of the scow on the side opposite the 
elevated ryllndrltal tank Is carried another tubular 
tank A about half the length of the former This la 
filled with water, and In the caae of the scow Illus¬ 
trated holds about six tons for a load of 200 toni on 
the deck Alongside thia water tank la a small cylln 
drlinl vessel fl containing compressed air the pressure 
being approximately seven atmospheres On the same 
Bide ss the clevHted tank in the hold below. Is a third 


oompreneed-tir rental la alto eottoecttd to this valve 
box, but la that oft from the tarns unto reedy (or 
damping. The third venal below Urn elevated cyltader, 
ss already mentioned, It always optn to tbt fret atno- 
sphara through a pipe, bat there to n eeoond pipe and 
valve provided In connection with the mein comm unic¬ 
es ting pipe between the first water tank and the ele¬ 
vated cylinder It will thus be seen that there to 
alwaye open communication between the first water 
tank and the elevated cylinder by mesne of a main 
pipe which to carried np alongside the vertical leg at 
the tripod at one end In addition there to a smaller 
air pipe running np one of the triangular legs and 
passing right Into the body of the tank, having Its 
outlet near the top of the cylinder Inside. This pipe to 
In connection with the outer atmosphere, so that nor¬ 
mally the upper vessel to full of air 
The load to stowed on deck In tho manner shown In 
the Illustration. When rock to handled, bulwarks on 
three sldea only are necessary, the fourth aide from 
which dumping la effected, below the elevated tank, 
being left quite open or at the moot having only a low 
ridge ir soft material Is carried, hinged doors, as 
already described, may be used, these automatically 
opening under the pressure from the load on deck when 
the scow to Inclined In the dumping operation, and 
falling flat and clear so aa not to obstruct the shoot 
When the loaded barge has been towed to the dump¬ 
ing site, a cord to pulled connecting the mechanism of 
the scow with the tug This opens a valve, which 
permit* the compressed air to flow to the valve box, 
and aleo a elide valve In tho latter, whereby the com¬ 
pressed air to admitted Into the lower water vessel A. 
The pressure exerted forces the water from the lower 
tank Into the elevated cylinder n, the displaced air 
in th^Iatter escaping, and, as the upper tank becomes 
charged, the barge loses Its equilibrium, heels over on 
the elevated tank aldo. and the load slips off tha In¬ 
clined deck Into the water When the load Is shot the 



Kml elevation and half-deck plan of scow. 


The scow tilted and load sliding fata the water 


other \ easels of this clnas In service Inasmuch as In ryllnder which at first Is empty, but which to always 
stead of the coutents being dinnix-il through aelf-opon o|ien to the outer atmosphere through a small pipe 
Ing doors In the bottom of the hull tho scow is tipped The water vesoel A In the body of the pontoon Is In 
over on Its bivun «nda by a very simple action The load open communication by means of a pipe K with the 

Is <arrleri on a fiiish deck nr the latter Is fitted with elevated tank, and the former Is also In connection by 

Ion bulwarks On one side, extending the full longth another pipe with a valve box placed at the foot of the 

of the scow Is an eh vated cylindrical tank 1), mounted tripod carrying the upper tank When the valve In 

nbout ID feel show the level of the deck on two this box to lu Its Initial position, this second corn- 

tripods WUm It Is desired to dump tbo barge, the munlcatlng pipe Is open to tho free atmosphere The 



valve box la returned to Its normal position, rnttlng 
off the supply of compressed air to the lower water 
tank, and at the earns time opening the latter to the 
free air 

The load may sUp off the deck at varying Inclina¬ 
tions, this factor depending on the friction between the 
loed and the deck and the character of tho debris If 
the slipping takes place early, at a low deck Inclina¬ 
tion, the upper cylinder may never reach the water, 
for the scow rights Itself Immediately the load to dis¬ 
charged. Should such result, the water forced Into the 
elevated tank returns to the lower water tank directly 
the compressed-air supply to the latter to cut off by the 
second pull of the cord controlling the mechanism It 
may happen, however, that tho scow heals right over, 
and the upper tank to brought Into the water, tha 
barge thus floating In an Inclined position. To bring 
It back to the upright position a third pull to glvsn to 
the control rope, which at once opens the commualea- 
Uon between the upper tank 0 and the water vessel 0 
placed Immediately below It In the hold As thto latter 
tank to always placed In a position lower than the 
elevated cylinder, the water must flow by gravitation 
Into It When a sufficient quantity of water has pa wad 
from the upper to the lower cylinder, the barge righto 
Itself, and the water remaining In tha elevated tank 
a* well as that In the tank Immediately below, returns 
to the main water cylinder on the opposite aide of tha 
veanl In the hold, by gravitation Thto accomplished, 
a fourth pull on the oontrol cord returns all parti to 
their original position. The ewnpreatod air to Mi 
into Its vessel by meant of a hoes coupled to a valve 
to the top of the air cheat, and when sufflrteatly 
charted the valve to cloned and the boa rataomfc 
When the barge to to d* tiprlgbt pooKtw, $H t*tor * 
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tike ttonM tut, or the mi lmmadtotaly bale* It, 
mot return to the tint tank 00 the opposite side of 
the barge, u this latter Is placed at the lowest point, 
the return be Ins purely gravitational It will also be 
seen that the water circulating between the tanks 
cannot escape. Glycerine is mixed with the water to 
prevent freest ns In cold weather, so that the system 
can be need any time of the year Irrespective of cli¬ 
matic conditions. 

The scow shown In the accompanying Illustrations Is 
In dally service at Stockholm, and has proved eml- 
aently satisfactory to the engineers of the city The 
remits that have been obtained prove that thla aelf 
dumping barge la superior to the ordinary hopper type 
with false bottoms. It Is cheaper in ft ret cost and 
maintenance, can handle rock of practically any else 
and weight within Its total capacity, and la a first 
clan cruft for any harbor transport If desired, the 
elevated cylinder can be unshipped In a couple of 
hours and the barge used sa an ordinary lighter The 
system le applicable to any type of barge whether of 
the blunt-ended type or one of fine lines It Is only 
necessary to Insure a sufficient breadth to counteract 
the Influence from high winds The success of the 
flush-deck type has Induced the Inventor to extend the 
Idea to cruft with sunken holds for handling gravel, 
mud, and other semi liquid or soft material, which can¬ 
not be accommodated on a fluah deck. 

uum com at its bxishtut 


It may have seemed remarkable to many people that 
so long a time has elapsed since the first observation 
of Halley*s comet at Its present return, and yut It has 
not shown Itself at all to ordinary eyes. The accom 
panylng Illustration (Fig 1) will help to explain this. 
When first detected last (September with very powerful 
telescopic aid it was far beyond the limits of our 
diagram, at twice the distance of Mars from the sun. 
and nearly at remote from the earth At first the two 
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nomtcally speaking, almost over our south pole, and 
quite Invisible from northern latitudes. It therefore 
appears that the present conditions are almost Ideally 
favorable for observers placed as wo are, north of the 
equator 

The Illustration on the first page shows better than 
any verbal description where to look for the lomet In 
the morning sky In New York The moon and Venus 


Fig 4 Spectrum of Halley's comet 


bodies approached each other rapidly, but before the 
end of the year our planet crossed the line Joining the 
cumet with the sun, and by January 1st, as the figure 
shows, we were moving almost straight away from It 
During the early part of the year the earth and comet 
paused on opposite sides of the sun, so that It was 
Inst to our view early In March 
About the tlmo that this is printed It will come Into 


that It Is 
lake our 
therefore 

seems to stand almost still among tho stars, while 
growing steadily larger and blighter, so that any one - 
might tell by Its mere changes In appearance that It 
waa approaching us rapidly 
Finally, about the middle of May the comot will 
apparently approach the sun again, and on the 18th It 
will pass In front of him, literally between us and the 
sun, transiting the latter's disk If at this time Its 
tall Is more than fifteen million miles In length we 
will pose through It, as the figure shown* 

The comet's closest approach to us comas two days 
later, on May Mth, when It Is but fourteen million 
miles sway For a few days following this It will be 
splendidly visible In tbs evening sky, end then It will 
fade gradually as It recedes from us. 

It Is clear from the diagram that thla apparition of 
the comet Is an exceptionally favorable one, for it 
paean the aarth almost at tbs point whsre their orbits 
ootae nearest to one another It it bad returned only 
three weeks earlier, It would have some as near si 
possible—only savin millions of miles—but at this time 
It would have bean directly south of the earth, astro- 



arc shown In the positions which they will occupy 
about May 1st, when, on the whole, tho comot can bo 
seen to the best advantage At an earlier date, Venus 
was higher In the shy, compared with the 1 mnet There 
was less trouble then from moonlight, but the comet 
did not rise so early—about 4 A M on April 15th as 
against 3 A M, on the later date 

Tho 1 ornet's brightness when It appears In the even 
lng sky about May 20th will bo sufficient to render any 
finding diagram unnecessary It will only bo needful 
to look toward tha west half an hour or more before 
tho romet sets which It does at 8 20 P M on the 20th 
9 15 on the 21st, and B nr, on the 22nd, after which It 
will bo clearly visible until after 10 P M 
Our other Illustrations whlib appenr here through 
the courtesy of Profs Frost and Barnard of the Yerkes 
Observatory show the appearance and rhameter of tho 
comet earlier In Its apparition Fig 2 Illustrates 
Its extreme faintness at the time of Its rodlseovery 
(which was announced by Prof Wolf of Heidi Iberg 
less than a wook before the earliest of the four photo¬ 
graphs here shown was taken) while It was still (00 
million miles distant, both from the earth and from 
the sun On any one plate It Is difficult If not Im¬ 
possible to distinguish the comet from the multitude 
of faint stars around It, but on roruparing the four 
(whlih show exactly the same region of the sky) It 
Is easy to see tliat the stars are tho same In all, wbllu 
(he comot Is ‘ here (o-dsy and gone to-morrow " 

With the groat Yerkes telewo|>e (which gives far 
smaller and sharper Images of the stars than esn be 
reproduced on any known photographic plate) the 
comet was evon at this time quite different from tho 
stars In appearance, In Prof Barnard's words, "a fleck 
of light surrounded by a faint nebulosity" with no 



definite boundary Hie measures, made on several 
nights, show that Its actual diameter was about 11,500 
miles. 

Our second lllustratlos, from a photograph taken 
when the comet waa 143 million miles from tho sun, 
and 183 million from us, shows It already well ad 
vanced In the changes which Invariably accompany the 
approach of any considerable romet to Its perihelion 
The head of the comet has become larger—not merely 
In apparent size, owing to Its approarh to ns but 
actually In miles, while a faint slender toll, pointed 
away from the sun, makes Its appearance 

As He. 1 shows, the tall, which extends directly 
away from the sun, was at this time also nearly in 
line behind the brad as seen from the earth so that 
its actual length must havo been muih greater than 
It appears to be—about five million miles, according 
to Prof Barnard 

This considerable development or the tall, while the 
comet was still at two and one-halt times Its least 
distance from the sun, makes It probable that at and 
after tho perihelion paaaage, on April 20th It will be 
much longer, probably long enough to envelop the 
earth as It sweeps past 

Our third Illustration shows the spoctrum of the 
comet photographed on January 14th, when It waa 
about 170 million miles from tho sun 

In taking inch a photograph, a prism Is placed In 
front of tho camera. Tho light of a star Is thus drawn 
out Into a line wbh h, by letting It trail on the plate Is 
broadened Into a bund, irossed by the dark lines which 
tell us what absorbing gases exist In the star s atmos¬ 
phere Most of the objects on the plate are the 
spectra of stars near the comet obtained In this way 
The comet's spectrum Is near the mtddlu between tho 
two very brood and conspicuous 'comparison spectra, 
whkh were produced by supplementary exposures on 
somo bright star, and serve as reference marks to find 
the position of the lines In the spectrum of the comet 
Itself The Inttcr unlike that of the stars consists 



Fig. t.—Haney's eosset at Its nmppearaaoe 
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Fig. a.— Halley's oomat oa February Brd, 1D10. 


mainly of bright bands or lines three of which are 
conspli uous The brightest of these os Is shown by 
comparison with tho hydrogen lines of the comparison 
spectrum Is the so-called cyanogen band at the ex 
treme violet end of the visual s|>ectrum The others 
are probably as In the case of other comets, also due 
to gaseous compounds of carbon 
Betweon these bright bands can be seen a faint con¬ 
tinuous spectrum, due to reflected sunlight 

"—1 ch„ mmet first appeared the photographs 


nous Thin Is corroborated by the fort that Its bright 
ness Increased much more rapidly than could be ex 
plained by the mere Increase In the amount of reflected 
light, due to Its approarh to tho sun and *o us 
This Intrinsic light of the comet, as Its spectrum 
shows. Is given off by luminous gas, but w< do not 
yet know what makes this gas shine rt can hardly 
be hlgb temperature, for the comet had Just come from 
the depths of Interplanetary space, and did not yet 
receive nearly as much heat from the sun as the earth 
does. It must however, be due to some kind of solar 
action, for It Increases very rapidly as a comet ap- 
proaches the sun We can reproduce the aarac spec¬ 
trum In the laboratory by passing an electrical dis¬ 
charge through a vacuum tube containing compounds 
of carbon sod nitrogen st very low pressure 

It Is of special Interest that, even If the carlnn 
compounds form but a small percentage of the gas In 
the tube, tbelr spectrum becomes relatively prominent 
when the pressure Is made very small say l/iooooo 
of that of ordinary sir It may be, therefore, that at 
the lowest pressures carbon compounds have an ox 
ceptlonal capacity for shining, and It would be unsafe 
to coMlufle that they are tbs principal gaseous 00a- 
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slltu. ut» of the comet, bream* they give off almofct 
all 111. light 

II limy b. uddul Hint Hit- i u 1,1 ,l|n 

spolium m. iir.Klui.il not imlj' h) Ho poisonous kiw 
of tlnit iinnn lint In nil <m«t whin .nrlKin and nitro¬ 
gen uri- ing.lli. r .hr ih.lrlinl < x. Iteiiicnt Fur lx 

(.tuple liny nr* x«i\ strong In tin hik.Iiiiiu of an 
ordinaly nr. Ilglil where tin iiltrnpiiii ..hii.h from tbo 
ar. and Hi. .arlMin from 1 In nriiilniila H would be 
about HH 11 u-mu a hi. In . on. lud. Hint nil are light was 
liulK.inu.m uft. r looking nt It IlirouKli a spectroscope 
from a dlhliinie, n» |» i.u.k.i Hit anum deduction about 

Whui. M 1 limy In the origin of thin Intrlnali light of 

■ onn IH It is rfsiponslbh- for liioHt of the phenomena 
wlilih milk, tlirm ol g. nrral Inl.rnat for almost all 
tho light or th. tall OB well aa of the head of a bright 

■ omit la of this kind If Halley a <omet Rhone by 
reflected sunlight alone It would bn barely visible to 
the Iink.il eye, . ten under the moat favorable clrium 
slam > a. 

A.tunlly owing to Its Intrinsic light It Ima been a 
(nnsplriniiis objeit lit ccorj return Tor the last 2,000 
j*ar« Th. only gup In I lie record—In A P 912—ban 
Inti ly Ins n tilled by llie dlianvery of linmlHlakable 
r, feren.es 111 old lupaUi'M- . liriuilc les. 

Die uluni quantity of niiitti r composing ft muat 
however bt vrrv sniiill ns rnniparisl with the more 
familiar heavenly Imdlea It la possible to form a 
rough gut as hs In Its amount hy .onalderlng the 
amount of light whh li It ri llec tu wh. n It la not ahlnlng 
on Its own a. count V rum the natlmalea of magnitude 
mud. lost 8> pt. mber, It apiienra that a single body 
only a little ov. r 30 tnllm In diameter at the dlatance 
of the (Omet would have mnt ua aa liiueh reflerted 
light provided thnt Ita red.(ting power wna equal to 
Hint of the moon, will, h Is lower than that of moat 
of the planet* 

It Ih, therefor, clear that (ho comet must bo coni 
posed of separate porll. lea widely separated The 
whole crosamectlon of the .omet (IJ.MIO miles In dtnui 
atari Is about 120 million square nillaa, while tho 
total area of all the refleetlng particle*, according to 
the above estimate la about I 000 square miles A ray 
or nun light falling on It has therefore less than one 
chance In 100,.Kill of b. Ing stopped, and all the rest of 
getting through some empty spins. It la no wonder 
that comets are transparent, and that atnrs can be 
seen through them' If we only knew how big these 
particles weic, we could now estimate their number 
and their total mass Hut here we are quite In the 
dark Aa the light of tho comet aouma uniformly dlf- 
funed and It showa no algns of roaolutlon Into points 
of light, tho number of partition composing it must 
at lenat bo counted by thousands Their average diam¬ 
eter must therefore be leas than a mile, though they 
may vary enormously In else If all gathered into 
one compact group (hey could nt moat hardly exceed 
In bulk the satellites of Mara or the amalleat of the 
asteroids 

But liuw inn. h smaller than this limit their actual 
dimensions may b. we do nut know If, purely for 
Illustration, we s..p|iosc Unit th. y average an Inch 
arrows, lhere would Ih. some flee or six million millions 
of them This hoiui.Ih like an enormous number, hut 
If wo eol< ulate the lmlk of the comet wo find that 
there would be only five or six parti, les per ruble 
mile of space on the nvernge Intdde It Near tbo 
center they would d.iiihtl.ns br more closely packed, 
and more thinly luwar.l the outer parts of the comet 
The combined bulk of all these parti, les would be 
about R0 million cubli yards a large amount from 
the engineering sinndimlnt but not equal to the quan¬ 
tity of water whl. h falls within the limits of the 
smallest milt. In the 1'nlnn during a heavy rainstorm 

This mnj si rvn to give us sonio Idea of the extremo 
tenuity of the com. t ns a whole If we took a spare 
us big as the comet, (hat Is, half as mu.h again In 
dlamnter ns the earth, and sowed ordinary golf balls 
through It at the rale of two or three per cubic mile, 
leaving the lnturvenlng space absolutely vacant wo 
would get Homethlng thnt would look quit.) aa bright 
aa Halley s comet - If put alongside it when it first 
appeared 

The gaseous matter wlil.h give* moat or the light 
at perihelion probably ooxes out of the solid particles 
as these grow warm and. r the sun's heat when they 
approach It As the gas becomes luminous under solar 
a. tlon, th. brightness of the < omut Increases and Its 
outer regions originally Invisible because the number 
of rede, ting imrlliles was too amall to Influence our 
eyes, gradually come Into view 

8omo of this Is repelled from the head of the comet, 
by little known fore cs, and driven away from the sun 
by the action of the sunlight which, aa Is well known, 
nurts a fores or repulsion which, If a particle Is ex¬ 
ceedingly small aa are the gasoous molecules, Is 
Stronger than the al traction of the sun 

Thus arise* the long and magnificent tall which, 
llku the amoke-trnll of n steamer at sea la ever being 
renewed at one end and fading away at the other, even 
though It seems to arcompany the comet In It •'Journey 


Aa Ills comet modes from the son, much of this 
f,us> uus inatLcr has thus been lust, never to bu nt- 
galu.-d Homo of tltn ronmlndcr probably cuudeuaea 
luuud th. Bolld j(articles when they become cold, and 
siiiiii iwHpes Into s|Hirc 

The comet Is thus gradually losing Ua substance, 
and In the course of ages It mny be deprived of all Its 
tall forming material, and lose Its former glory This 
seems to bave actually happened to some of the short 
period comets, one at least of which baa disappeared 
altogether 

Halley a comet Is perhaps preserved from such a 
fate by the longer Interval between lta returns to the 
region near the sun, where Its activity takes place ft 
may be, too, that It has more of the right sort of ma¬ 
terial to spare for a tall Hut the time may come 
when most of this Is lost, and Its successive appear¬ 
ances may gradually lose those lrapreulve features 
which have so long Inspired awe and wonder In the 
hearts of mankind, and dwindle at last Into something 
which the professional astronomer alone will be In 
terasted in watching 


The mercury Vapor Lamp aad In UWt oa Ike Rye, 

About a year ago we published a reference to a 
report of Prof J Norman Collie, FR8, stating In 
effect that a German medical Journal had described 
certain caaes of alleged Injury Inflicted upon the eyes 
by raya of mercury vapor lompe These cases referred 
to all prove to have resulted not from the mercury 
vapor Illuminating lamp, which Is now so largely In 
use In this country and which la constructed with a 
tube or container of glass, but from a special lamp 
used In medical, sterilisation, and chemical processes, 
having a quarts container The medlral or Bterlllslng 
lamp, to be sure, uses mercury vapor, but Its container 
being of quarts, It Is transparent to those raya which 
may be Injurious to the eyes, while glass la opaque to 
such rays and does not permit their passage The 
quarts lamps reforred to by Prof Collie are Inten¬ 
tionally made to omit germ-destroying revs Dr 
CbarleH P Rtolnmetz who has made a careful study 
of mercury vaitor lamps used far Illuminating pur 
poses, stated In un article In tho Klee tries] World and 
Engineer of February 21st. 1901, as follows 

"The mercury arc therefore Is the only known artl 
fldnl lllumlnant which la perfectly harmless and thus 
.-spec tally suited for uhb where accurate work has to 
be done by nrtlflnlsl Illumination, as In drawing rooms, 
offi.es, factories, elc" 

The same scientist In an article In the Dally Union, 
Bclienec tndy N Y, on January 17th. 1993, stated os 
follows 

"Therefore elertrlr lights ore less harmrul than gas 
or oil lamps, being whiter, and the white daylight the 
least harmful while the mercury arc light which Is 
entirely devoid of red rays, Is absolutely harmless, 
and a poreon ran look straight Into one of these mcr- 
.ury arcs of enormous brilliant y without being blinded 
by It" 

In one or Dr Btelnnutss books entitled "Iladlntlon, 
Light, and Illumination ” he makes the following 
statement 

“The harmful offert of working very much under 
artificial Illumination la largely due to Its energy effe-ct, 
Inrtdent to a Urge amount of orango, reel, and espc 
elally ultra red In the radiation of Incandescent bodies 
used for lllumlnants and thus docs not exist with 
'.-old light, aa the light of the mercury lamp " 



Prof H F Ruttan writes moat Interestingly In 
current SuiruaitsT No 17R9 on the manufacture or 
alcohol from sawdust and other wood waste. A novel 
type of automatic stamp-vending machine la described 
and III oat rated Prof Charles Edward Locke writes 
on the development of power systems. Prof Otto N 
Witt's paper on fast and fugitive dyes Is concluded 
Harlan I Smith presents some curious Information 
on the wooden monuments of the Northwest Coast In¬ 
dians A biography of the famous Dmitri I vanned tach 
Mendetoeff Is published A method of instantaneous 
microphotography Is described 


OMelol Meteorological Oaoiraorj, New Tot, IS. T., 
March, lfilO. 

Atmospheric premium Highest, 30 51, lowest, 29 47, 
mean, 30 8, Temperature Highest, 71, date. 19th 
end 30th, loweet, 24, date, 18th, mean of wannest 
day, 84 5, date, 25th, coolest day, 22, date, 16th; mean 
of maximum for the month, 52.4, mean of minimum, 
370, absolute mean, 44 7, normal, 271, dally axes#* 
compared with the mean of 40 years, 71 Woramt 
mesn temperature of March, 48, In 1901s eoUect mean. 
29, In 1872 Absolute maximum and minimum of 
March for 40 years, 75 and 1 Avmgt dally exoen 
since January 1st, 3 5. Precipitation 0 88, greatest 
In 24 hours, 0 38; dats, 1st and 2nd; average for 
Msreh for 40 years, 4 10 Deficiency of this month com¬ 
pared with normal, 114 Accumulated deficiency 
since January 1st, L09 Greatest predpHatton, 7.90, 
In 1876, least, 0.86 la 1910 'Wfnd Prevailing direc¬ 


tion, northwest; total movement, 7,981 btUee; average 
hourly velocity, lu.7; maahmuu velocity. 64 miles per 
hour Weather. Clear days, 18: partly dandy, 18; 
cloudy, 6, on which 0.01 or more of precipitation oo- a 
rorred, 6 Snowfall, 04 Moon relative humidity, 5U 
Dense fog. 2nd, 3rd. Sunshine, 69 2 



At the hour of two hi the morning of Sunday, Janu¬ 
ary 16th, the completion of the Shoshone dam In Wyom¬ 
ing was announced. This la the highest dam In the 
world, being 328 4 feet from the base to the parapet. 
It Is located In the profound canyon of the Bhaebone 
River, In one of the wildcat and moot plctureeque reg¬ 
ions of northern Wyoming The walla of tho gorge are 
nearly perpendicular, and rise nearly 2,000 feet Shore 
tbe stream At Its base the dam Is 70 feet across; on 
top It la 175 feet In length, and at the base the dam Is 
}0R feet wide 

The completion of this dam creates an enormous 
reservoir, having a surface area of ten square miles 
nnd an average depth of seventy feet The capacity 
of this Irrigation basin In gallons Is something like 
14R,ER8,512,000 The construction of this great dam 
was attended with difficulty from the beginning, owing 
partly to the Inai ressible section in which it stands. 

The dam la to control for all time tho great floods 
of the Shoshone River and to provide an ample water 
supply for tho Irrigation of more than 100,000 aorea of 
exceptionally fertile land In the valley below, a portion 
of whlrh Is now available for seltlen under the terms 
of the reclamation a. t 

The contract for the Shoshone dam was let Snptem 
her 18th, 1905, to a Chicago firm for $515,730 This 
firm, however defaulted, and the work was completed 
by another contractor 


Hall-4'leaning One. 

M hen streets are cl. aned by sweepers, whose brushes 
puBh the dirt before them, the dirt Is swept Into the 
grooves of tho street railroad rails and then compacted 
by the wheels of tho running cars The rails to coated 
with dirt offer a greater resistance to the electric 
torrent, thereby causing a greater amount of power 
to be used for the propelling nf tbe cars. The nils 
must be eunatantly cleaned to avoid lorn of current 

The Hanover Street Railway Company has built for 
this purpose a apodal rail-cleaning car It Is similar 
In construction to a regular twonxla car, and has two 
2C-hnrse-powor motors Between tbe front and rear 
wheels on both sides of the car are steel brushes, which 
loosen the dirt from the mile This dirt Is automati¬ 
cally removed by a vacuum pump, and deposited In a 
box built Into the lower part of tbe car between the 
axlei of the driving wheels The vacuum pump Is 
operated by an electric motor attached to the dirt box. 
To avoid the raising of dnst In dry weather, a sprink¬ 
ler and two tanks, bolding about 925 gallons of water 
each, are provided 

As soon as the box is filled, an automatla alarm noti¬ 
fies thB motorman who shuts off the pump, ralsea 
the brushes, and takes the car to a place where It can 
he emptied and made ready for another trip 

This car can be run at any rate of speed allowable 
In street traffic up to n\' t miles per hour, and still 
will work with good results It can be run by one 
man and the amount of power used at a speed of 
10 miles per hour Is only about 3,000 volts per mile. 
The car can clean dally an average of 45 miles of 
track, using according to weather conditions, up to 
132 gallons of water and taking up to one cubic yard 
of dirt per mile of track 


Heath or Thoouu A. Oaxeadale. 

The founder of the box toe Industry In this country, 
Mr Thomas A Baxendale, died at Brockton, Masa., on 
April lit at the ago of seventy A native of England, 
Mr Baxendale came to Brockton In 18(7 a poor man. 
The shoe Industry was then In its Infancy He entered 
one of tbe large factories and invented the box toe 
which la now need In nine-tenths of the shoos that are 
worn Later, with John Simmons as a partner, he 
founded the firm of T A. Baxendale A Company He 
Invented many machlifea for producing shoos, moat of 
which are now In uommoa use. He died a wealthy man 


Heath of Anss H. J•Story. 

Mr Thomas B Jeffsry, who invented what la known 
os the clincher pneumatic tire, died on April 3rd. at 
Pompeii, Italy He was for more than twenty-live 
yean a partner of the firm of Qomulty * Jeffery, 
maken of bicycles. English by birth, be came to tills 
country at the age of eighteen, and settled (a Chicago. 
He took an active Interest not only In tbe develop¬ 
ment of the Hereto, but In the antoxaoblto ae well. 


Heath of Pool Theodore Moron. 

Pool Theodore Stored died January 11th, 1919 , la 


• o< say dsatred KM. 
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•To ths Editor of the 8< iirnnc Arairiii 

Whoever will Invent a machine to hull rloo, wUl be 
M gnat a benefactor to the rice farmer and the con- 
miner aa Ell Whitney In the Invention of the cotton 
fltn. The fanner often seta 7G cents per hundred or 
lens for his raw product, and generally has his crop In 
the mill for months before he sets this The mills are 
hupe structures because of the necessity for lane 
storase. but the real mill part of tho plant Is about 
the same in machinery as a flour mill The main 
proceseee are two. the removal of the hull and the 
removal of the polish The former Is accomplished by 
burr stones, but the grain passing from tinder these 
Is not completely clear of the hull The next pro*use 
Is accompllshsd by a cylinder of wire cloth containing 
a revolving core of sheepskin with the wool on, which 
takea off the remaining hull and the outside of the 
grain 11 well The native French of Louisiana pre¬ 
pare their rice by meane of a wooden pestle, which 
removes the halls and leaves the polish, the most 
nutritious part of the grain Usually the mills have 
an arrangement for coating each grain with paraffin, 
but this is not even an Improvement except In ap¬ 
pearance 

Whoever will invent a small machine, say In slxe 
similar to a farmer’s fan mill, that will remove tho 
hull from the grain, will remove the rice crop from 
the enormous toll now paid the miller, and give a 
cheap and healthy food to tho pooplo as a superior 
substitute for the proeent rapidly ascending foodstuffs 
to which we hsvn been acLualumcd Them are large 
Investments In tbe milling of the crop blit It ought to 
be a paying Investment with 39 76 profit betwuun the 
planter and the consumer on each 76 cents received 
by the farmer C. W Castratcix. 

Johnston City, 111 

thx xvnoT or xitxaotiox ox thx thuxoulatiox 

or aouxTAix inaana 

A BEFIT TO MISS PKUC’s STATEMENTS IT THE FBEHS 

To the Editor uf the SnETTliric Ameskan 

Ulnce the announcement by Mrs F Bullock Work 
man of the results of the recent scientific and carefully 
executed measurement of the two summits of Haunt 
Huasraran by the professional engineers sent out to 
Peru by her from Paris, Miss A. Peck has favored the 
press with communications, the evident purpose of 
which Is to bolster up her assertions not based on any 
measurement data aa to tho height of that mountain 
by attempting to discredit the figures obtained by 
trlangulatlon the most accurate method of measuring 
altltudo known To effect this the communications 
contain a quotation and two atatoments, one of the 
latter abaurd and aolf-contradictory In Its terms, so 
brought together as to tend to befog the mind or the 
reader and lead him to Infer that in general the re¬ 
sults or trlangulatlon of a mountain aummll by an 
expert engineer are likely to be vitiated to an extent 
of 4,000 feet by refraction 

The quotation from Mr Mumra and the statement 
attributed to Dr Collie, the one a publisher and the 
other a chemist by profession, neither of whom, so far 
aa I know, has ever claliuod to be an expert In altitude 
measurements, merely repost In general terms what Is 
well known to engineers that no method of determin¬ 
ing the exact amount of retraction having been yet 
discovered, tbe present heights of certain high moun¬ 
tains obtained by trlangulatlon may be somewhat 
changed, either higher or lower, ahould such method 
be discovered In the future Such change would prob¬ 
ably not be great In any case, and In many cases 
would be very slight, varying from nothing to a few 
feet, for no coefficient of refraction that la likely to be 
used would greatly alter the reaults now obtained 

Between the recognition of the fact that figure* 
obtained by trlangulatlon may not now be absolutely, 
though they are essentially, accurate, and the rldlcn 
tons statement asserted by Miss, Peek to have been 
made by a nameless friend of a so-called ' former mem¬ 
ber of tha British Royal Engineers’ that be trlaagn 
latad the gnat peak K-2 and obtained a height 4,004 


feet greater than that now assigned to It by the ladlan 
Survey, which Impossible difference Miss Peck would 
have the public believe is due to refraction, there Is 
so Impassable gulf. 

Tho possible discovery of an absolutely accurate 
method of determining retraction woald offset chiefly 
tbe pr ese n t altitudes assigned to certain vary high 
Him alayan peaks, such aa Mount Everest, which were 
triangulated from very distant points low down la the 
fpdlan plain, gad to a Isos degree some other high 
flbaks sine measured from distant Hattons. At the 
jdkcqhslnb of a paper on mountain exploration read 



layan surveying, speaking of tbe very highest moun¬ 
tains said “We do not know exactly, and st present 
there Is no means of determining, what the exact effect 
of refraction may be In thoee altitudes, and the 
result of variation when applied as correction to those 
observed trigonometrical altitudes may be consider 
able " To show what he Judge# to be considerable may 
be added hla further remark, “Mount Everest will 
probably prove to be some hundred feet or so higher 
than we at present reckon It” 

Observe that Sir Thomas considers ono hundred 
feet In 2B.002 the present height assigned to Mount 
Everest a considerable change In the altitude of that 
peak which Is the most extreme esse of all on account 
of Its great altitude, Its distance from the measuring 
stations, and the large amount of moisture In tbe air 
above the hot steamy plain of Bengal He does not 
for a moment entertain the figure of 4 uOO feet mid lo 
bo suggested by the frhnd of Ihe British Royal Engl 
neer If Sir Thomas's estimate bo a probable 
one In this case. In the more favorable ones of lower 
summits measured from near stations the amount of 
correction would shade down nearly nr quite to xero 

Now Miss Peck supposes an allowance similar to the 
friend of tbe Royal Engineer's 4,000 Test made to the 
ascertained height of Huascaran and asserts, “It might 
easily happen that the mountain Is one or two thou 
sand feet higher than It has been figured," which 
would bring It up well toward the altitude she has 
estimated It at Such a supposition is not tenable 
Even If the 4 000 foot etatement regarding K 2 were 
true the conditions In this case are entirely different 
Her plan le Ingenious but not creditable to her knowl 
edge of tbe principles of altltude-measuremont Sup 
positions have no place In this Sold Observed facta 
Hre what count 

M de Larralnat and his assistants who an expert 
engineers and know what I hey are about triangulated 
the two summits uf Huascaran from four accurately 
measured stations at an altitude of 12 600 feet, In the 
immediate neighborhood of that mountain In perfectly 
clear weather Here was no Immense distance, no 
haxe In tbe air no great height of the summits above 
his stations, an In tbe rase of the great Himalayan 
peaks mentioned, to cause any apprei lable chance of 
error due to refraction Refrartlon In thla caw, If not 
allowed for at all would be practically u negligible 
quantity His results determined from four stations 
throe being usunlly considered anffiilent to Insure accu¬ 
racy, must be exact to within a vary small figure Tror 
Fr Be header and M Hourl Vallot of 1‘arls after a 
careful personal examination and checking of all M 
dn 1-armlnaLs observations and calculations havn In¬ 
dorsed them aa correct The Indorsement of engineers 
of such worldwide reputation aa they have Is a sufll 
clent guarantee of the accurai y of tha work Mias 
Peck may therefore rest assured that this trlangulatlon 
will be accepted by engineers and experts as accurate 
and definitely settling tho question of the altitude of 
the. two summits of Huascaran 

Miss Peck makes two other statements, the relation 
of which to tbe altitude of Huascaran Is not apparent 
(1) That I “Improperly claimed" a world record with 
23 384 roet, and (2) that Mr Graham's ascent of 
' Mount Kabru, about 24,00(1 feet twenty years earlier. 
Is now qnlte generally acknowledged " Mr Graham 
on his return from the Eastern Himalaya rlnlmed to 
havo nearly ascended Mount Kahru aa well aa to have 
made a number of other high ascents. He gave an 
account of bis experiences, In London Hla claims were 
very generally disbelieved at the time and afterward 
by mountaineers and engineers, and were especially 
disputed by tho Indian Survey, the members of which 
were In a particularly advantageous jgultlon to Judge 
of their truth Tbe grounds for discrediting his ascent 
of Kabru were several but the strongest of all, well 
known to the Survey officials, has never, I think, been 
published os the Survey did not enter the lists la 
print against Mr Graham 'Within two years I have 
had the opportunity or discussing the question with 
a retired surveyor general of tbe Indian 8nrvey, who 
was In Calcutta when Mr Graham returned from hla 
attempt on Kabru, and be expr e s se d hla disbelief In tho 
strongest terms. 

Some time after the event Mr Douglas* Freahfleld 
advocated Mr Graham's claim bringing forward no 
new evidence beyond Mr Graham’s original account, 
but basing hts opinion on certain considerations of 
probability, which though specloua ware not con 
elusive and did not convince the publlo He stood 
nearly alone for years Recently t few of his friends 
have expressed their concurrence In his opinion, and 
In the United States Mr E 8 Belch and Min Peck 
have echoed the cry. though neither of them can have 
any knowledge of the question that can make thetr 
opinion regarding li of any value The world at large 
has remained either neutral or disbelieving. 

It Is noteworthy that Mr Graham had no .nstru 
meats, not even an aneroid, with him by which to 
determine the altitudes he claimed to have reached 
to that, aa In Mias Peek's case his Ideas as to his 
.lHtoAw w«ra bktod wholly on guesswork it Is also 


significant, as an English Journal recently stated, that 
attar hla account given In Isindon, he never Joined In 
the discussion that followed nur attempted by any 
further statement to defend hla claim Not long after¬ 
ward he disappeared, and, ao far as 1 have been able 
to learn, bis whereabouts have ulnce remained un 

Mr Graham's account constitutes the only evidence 
available In the question if anyone after reading this 
chooses to believe that his claim to have ascended 
Kabru la valid, he has a perfect right to do so, but 
such belief does not afford any proof of validity, nor 
does It warrant tho person holding II In asserting that 
Mr Graham’s ascent Is now quite generally acknowl¬ 
edged The only verdlit that can be reached, aa the 
matter stands Is that of unprnvcn 

In elating the above facts I wish It distinctly under¬ 
stood that I am not expressing iny own opinion as to 
Mr Graham's claim This 1 havi nowhere done cither 
In lei lures or In writing although such expression has 
been ascribed to me by others 

With regard to Miss Pecks repented assertion that 
1 'Improperly claimed' a world record with 23 394 feet, 
my position may be stated as follow* Although, aa a 
matter of fad, this altitude attained by me In 1903, 
was and remained for suvornl years tbe hlghoat meas¬ 
ured altltudo reached on nn ascent, and although I had 
every right to publish It lo the world ns a record, with 
two exceptions I have never menHum-d It aa such 
cither In public nr In print not cvm In the volume 
' lee Bound Hi iglita uf tho Muslagh,” by Mrs Bullock 
Workman and rnywlf In which I have described my 
ascent to that nit Hud- One exception wan a mention 
of It In ono of the Issues of Whos Who’ Tin other 


Is fore Hit Alpine Club 111 London in May, 1006 when 


'The word record' In tho title of this paper la used 
ns referring to Ihe highest suhslantlaled ascent yet 
made In liiounlHlnet ring Tin < niitiintlnn that Mr 
Graham notched an alllmdi of _M mio feet has on 
\nrloiia grounds whether rightly or wrongly been so 
strongly disputed that It must he regarded as far from 
proved and then fore the ulflludn mentioned cannot 
properly clnlm u place among those acknowludgod to 
have boon made ” 

In this yi>Hr 1HJ0, so far as Mr Grabnm’a claim Is 
tonterued I see no reason lo alter a word or that 
statomout 

In view of the above I do not think It would bo 
<aurteouN In me lo deprive Miss Pick of the distinc¬ 
tion of ' Improperly claiming' it world record In which 
she herself hBH enjoyed a monopoly for the lost two 
years During that lime her thief appeal to the In 
tores! of the publli lias bei n not by scientific observa¬ 
tions ou natural phenomtim at blgli altitudes but by 
constant reiteration In the press without the authority 
uf any measurement proof of claims to the attainment 
of an altitude variously slated at from 26 000 to J3.000 
feet whiili finally 1 ry-dalllxcd Into 'll may be re- 
gardiri as icrtaln that Huastarnn la above 23 000 feet 
If, as seems probable the height la 24 000 feet 1 
havo the honor of brisking the world’s record for men 
aa well aa womm 

Mrs Bullock Workman s engineers have now 
Htrlpiwd her dalm nr all Ifs and probabilities sod 
brought It definitely down to 21 M2 fist the altitude 
of tho lower summit or Iliinsrnrnn she dalm* to havn 
amended Wiiiiam Hi ates Wohkmav 

Algiers _ 

Elkrl of Rainfall on Ihr Cmion Industry- 

The amount of lalnrall and the development of tho 
cotton Industry hi any region an Intimately con 
noclod The first proof of this rail- r surprising an- 
sertlon I* found In Ihe continual mdencor of Inventors 
to devise moans of giving to the air or lotion spinning 
rooms a proper and sufficient degree of humidity Hut 
a dcfklemy of natural humidity (aniiol be perfectly 
remedied by artificial means, and It Is a fact well 
known to all rotton spinners that tho product of the 
spindles Is considerably Increased by tho constant 
presence of a large amount of moisture In the air 
The moist climate of Normandy has made I hat prov 
Ince the chief seat of the lotton Industry In France, 
and for a similar reason Mandmstir lias become the 
center of the English rotton manufacture In addition 
to a moist atmosphere the cotton Industry requires 
abundance of water In Its visible form Cotton mills 
are always located on or near streams and are pro¬ 
vided with rapacious reservoirs 

Hence the great diminution In the rainfall of the 
Manchester district which has taken place within the 
last half century Is a valid cause for alarm Heskefh 
has collated the records of rainfall made between 1880 
and 1908 He finds that the mean annual rainfall 
was 36 Inches between 1860 and 1886 but only 27 1-3 
Inches between 1886 nnd 1008 The observed shifting 
of onp of Ihe branches of tho Gulf Stream Is suggested 
as s possible cause or this great decrease In rainfall 
which threatens the Industrial presix-rlfy of Manches¬ 
ter and the surrounding district—Cosmos 
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th* D Mun o ranr of iailwat oaib. 

The running of a railroad In Oermany l« evidently 
Bix-omimnlod -with unpleasantness, If one may judge 
from the accompanying photographs The rotsdam 
shops. which are responsible for the proper main 
tenance of rolling Block, have been i unfronted with the 
dlRk-iilt task of dlelnfettlng tin earn It econm that 


The Potadam The region adjacent to the Yakima River In aonth- 
e proper main ere Washington la the location of a group of Irriga- 
fronted with the tlon projects which are notable for the engineering 

It scorns that features The topography of the country reveals a 

■la ore literally number of areas of arid land, separated by hill ranges 

cars had been which prevent water being distributed from s single 

ness, there was source of supply The ongineers of the Reclamation 

ie germs might Service have mode an Investigation which extended 

as therefore,the from the lower portion of the Yakima River to Ita 


ilth wrrnln K\> n nrter th< rara had been which prevent water 

1th 11 in Till ton li thoroughness, there was source of supply Th 

loHHlbllliy that living disease germs might Service have mode ai 

e walls and hanglnga It was therefore,the from the lower portlc 

ir some yrars to take down all the upbol bead waters In the f 

alns etc and to clean 
thoroughly Natur 


ail 


licHvy and the care were with 
held from service for a consider¬ 
able time Moreover, there waa 
also the danger of Infesting the 
shops and other cars 
The problem seems to have 
I teen sin toaafuDy solved by Julius 
i'liitsi h »lio applied to the rail 
way car a prim Ipls of disinfec¬ 
tion which lias boon successfully 
employed on vessels Hla disin¬ 
fecting apparatus consists of an 
iron tyllnder built up of cast Iron 
annulsr wx thins of 18 feet In¬ 
ternal diameter The Inalde length 
la about 72 feet The cylinder la 
so atontly constructed that It can 
easily support without deforma¬ 
tion a 311-ton car 
During disinfection the air 
within the cylinder Is consider 
ably rarefied by a pump, and as a The hsge cylinder In which German railway oars are disinfected by 

reeult, tho outer air exorcises a furmaldehjde at Potsdam after their return from a trip ts Ru 

pressure of about 1.B00 tons on 

tho disinfecting cylinder Since the apparatus la have planned five reservoirs and distributing i 

healed duriug disinfection allowance has to bn made which will have a capacity to lirlgatu no In 

Tor expansion Hence the cylinder Is mounted upon 300,000 acres, making this group of projects 

rollers, so that the apparatus can yield to an extent tho moat important In the WosL The varloui 

of about three-quarters of an Inch In longtb, which le sro the Tleton, Sunnyslde, Wapato, Kettiti 

the amount of expansion Benton They have a water supply through the 


ive planned five reservoirs and distributing systems, 


tho moat Important In the WosL The various works 
aro the Tleton, Sunnyslde, Wapato, Kettltaa, and 
Benton They have a water supply through the rivers 


Before It Is run Into the ryllnder, all the windows from four lakes and a submerged "meadow” having g 


and transoms of the ear are opened By means of a 
crane a two-tun closure is brought against tho open 
end of the cylinder A rubber gasket Ib employed to 
make the closure hermetic Huge bolts bold the 


and fifty steam pipes line the Interior of the cylinder, 
all receiving their supply from the main pipe The 
total length of all these plpos Is about 1% miles In 


motion, so that all the air la 
brought In contact with the heat¬ 
ing tubes Bveu during the cold 
eat weather the temperature 
wltlilu the cylinder can be ralssd 
to 140 deg F In from one to two 
huurn In order to heat an entire 
coach to this temperature, about 
five lioura la required After the 
car bus reached the proper tern 
perature, the air la pumped out 
of the ryllnder until a vacuum ot 
70 to 74 centimeters of nieroury 
under tho normal pressure Is ob¬ 
tained At this atmosphere 
pressure water will boll at 104 
deg F Hence all moisture la 
•vaiioreted front the car without 
Injuring the iiarta by the excea 
alve heat In no other way la It 
possible to kill vermin effectually 
The upholstery curtains, hang¬ 
ings etc., are not In the least In¬ 
jured 

For very special purposes the 
cars may be disinfected with 
formaldehyde gas At the very 
Bret attempt a car waa thor¬ 
oughly purged of vermin To 
make assurance* doubly sure, and 
to test the efficacy of this formal 
dehyde disinfecting method a glass v 


total area of 674 square miles 
While the lower section of the Yakima River Is 
used In part for whal Is known as the Sunnyslde 
project, moat of the service Is performed by the 


I the projects, the Tleton la mast Interesting from 
ilentlfic standpoint, owing to the difficulties along 
route, the various applications of power, and the 



Setting the cylinder with a two-ten gasketed etosore before a 
Md taming ea the steam, 

tax aiumonoi or bailwat cam. 

Ml full of the would have been Impossible This stream I 


living Insects had been purchased from a professional through a deep canyon with vary steep sides, th* 

vermin-exterminator In Berlin This vessel was height of the bluff ranging In places as high as 400 

placed In the csr and covered with cotton and linen ftot from the bed of the river to the level of the 

The Insects were mil killed canal Thu water of the Tleton Is diverted by means 

The apparatus has also been employed to dry out ot a concrete dam thrown aeroas tbs stream Although 

wet care aa well as rare pervaded with the nn- but three feet high and 100 feet long, the reeervolr 


pleasant odor of cooking After twenty-four houri thus n 


s sufficient to fill a main canal 11 miles 


they were quite ready for service again. In this case long and lateral canals having a total of 61 mites, In 
no formalin waa used conveying the water from the dam to the point of 

- ~ ■ ♦ dtatributton, the only practical route which could be 

Liniment for Burn*.—10 parte sugar lime. M parte located waa largely along the aide of the caayua near 


glycerine. SO parte carbolic arid oU, i parts satol 


the top, the rim bring off each formation that R • 


be bnpMribie to buRd a tunnel or open canal upon tt 
Consequently, several tnlles of the conduit were sup¬ 
ported upon hinges or arms of reinforced concrete 
anohored Into the rock and extending outward from 
the canyon side. The Tleton project contemplates the 
irrigation of from >4,000 to 10,000 acres of land In 
the vicinity of North Yakima, Wash. 

Aa the wttor Is conveyed along the precipitous rids 
hill ot the Tleton canyon, for 10 per cent of the dis¬ 
tance the canal lies In tunnels. The open canal sec¬ 
tions are of semicircular form, 8 feet 3% Inches In 
diameter, with oonorete shell 4 Inches thlok, while the 
tunnel sections are of circular form, 6 feet 114 Inches 
in diameter, with concrete shall 4 
inches thick This canal and 
tunnel lining are made up In 8- 
foot lengths, manufactured on the 
fiats along the river bank, where 
concrete Ingredients are readily 
obtainable, and lifted to the canal 
line by cable hoists operated by 
electric power Theee hoists are 
used successively at points about 
two miles apart, and the concrete 
shapes are transported along the 
canal between hoists on railroad 
tracks laid in the bed of this exca¬ 
vated route 

This plan was adopted far the 
reason that beds of sand suitable 
for concrete were found in the 
bottom of the river In fact, the 
Tleton valley waa made the site 
of a novel concrete works. The 
question as to how to transport 
them to the work was answered 
by the use of electrical power A 
steam and series of tramways were built at 

Bits. convenient points up the side of 

the canyon operated by cable 
hoists These hoists In turn were served by a aeries 
or electric motors securing current from a power ate 
tlon constructed tor the purpose The concrete as 
fast as mixed was molded to the proper dimensions 
la portable molds mounted on wheols, so that they 
could be drawn from place to plare After hardening 
had taken place, the forms were set upon trucks 
having aides of steel framework These trucks were 
mounted on the tramway, and the material hauled to 
the top ready to be set In place. 

On the Tleton project 10,000 feet of tunuel were 
neceMtry, divided Into two sections of 3,000 feet each 
and one of 4,000 feet In excavating these much of 
the formation was found to be of black basalt rock 
requiring special machinery to remove It In making 
the tunnel excavation a < In-ular bore 714 foot In diam¬ 
eter waa driven by machine drills. Tleton River has 
a fall of from 60 to 80 feet per 
mile, and advantage waa taken of 
this to develop tho power re¬ 
quired fur operating drills and 
other machinery and for lighting 
purposes A power canal 3,600 
feet long, of 180 second feet maxi¬ 
mum anpaclly and 34 feet effec¬ 
tive head, has been completed, 
which supplies water for operat¬ 
ing a Franklin air compressor 
capable of oompresalng 1,260 
cubic feet of free air per ml nuts 
to a pressure of 106 pounds per 
Inch, a Westlngbouae generator 
of 120 kilowatts capacity, and 
one set of 26-Inch twin turbines. 

About 600 horse-power is devel¬ 
oped, ample to operate the all 
electric drills, six air drills, shop 
machinery, pumpn, hoists, etc, 
and to light ill tbs camp build¬ 
ings. The turbine Is regulated by 
a governor, and the power canal 
is provided with an ample auto¬ 
matic overflow, Just below tha 
power bouse. An eleotrie trana 
mm the air miaslon line, carrying 2,200 volts, 

has bean constructed to tbs upper 
portal of Troll Creak tunnel, a 
distance of seven mills. Blectrlc 
drills are being operated at the 
two portals of Trail Creek tunnel, and at the upper 
portal of Tleton tunnel At the lower portal of Tleton 
tunnel, and at both portals of North Forte tunnel air 
drills have been Installed. 

Another difficulty In the way of building the Tleton 
project was tbs crossing of a number of ravines carer 
Ing small streams. A part of these were dlvaried 
Into ooncreta flumes, while other oendults for them 
were made from rubble masonry These culverts ore 
of the arched type and vary In width from two foot to 
right Inches, the rise of tha laresr amm bring asoaa- 
•ary to order to rikrW for tbsiood torrents threuff* 
tha raring*. Ibt trial ttPMM #- torigSrifog^ 
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Ttaton project la wy null mmMw Iii the work ImhuU com •* Anwy tinned before the price of bacoa bn ao increased u 

which bad to be performed tad the acreage which The numerous published accounts of hlfh prices of to make the chance doslrable 

Will be served by the water, a tract which will acgre- food and the hardships which have been Inflicted upon The garrison ration la steadily Increasing In price 
gate about 10,000 acre# la alL In the construction the workingman, and also the fact that hog meat has because of the general rise In the coat of food prod 
work It waa necessary to have a telephone line M become ao high In price that IU use has been almost ucta. When ths estimate* for army subsistence were 

miles in length, wagon roads along the routs of ths prohibitive, hss resulted In a complaint from our mads last May for ths next fiscal year. It was assumed 

canal, and tunnels aa wall as temporary settlements Uncle 8am, to the effect that his army would have to that a ration would coat 20#7 cents. By January of 

tor tbs workmen In the vallsy and oa ths rim of tbs substitute corned beef or oorned-beef hash for bacoa this year the coat had Increased to 22 cents, making 



Tbs canal conabta alternately of open semlrirenlar concrete eosdults and Balldlsg the open section of the Ttelon conduit. Mote the weedea 

circular tnnneL forms tor the concrete. 



One of the portable melds used In forming the concrete facings of the Tbs molding yard, showing the concrete lining sections ready fsr delivery 

conduit. nt the canal 



liming was Mlt in sections In the valley sad lifted to 
plaoe on the ride ef the canyon, 

MTUnDT raara STTira j> TO TICKS WATWCKD.—THI TTETOI 0AKT0H 0AKAL. 

of us who served 


the railing of tonga, trait, and hop* and la located 
on three Important railroad lines haring ooanaettona 
srtth the principal cities of Washington. 


of eoalU « parts: eertolle arid, 1 part; 1 


i, 80 parta; extract 


To thi 
had ths 

the rsfular ration, tbs news will not 
prise, bnt the man who read* this will undoubtedly 
think of tbs good beef he gate at home end wonder 
why 00mptatuts should be mads. 

One particular reaaon why ths army will now use 
M«d leaf la from the point of economy, for as man. 


the Bpanlah war, and li necessary for the War Department to submit a do- 

erred us m a part of flclsncy estimate to Congrats. If the present rate of 

Increase keeps up, the coat will be nearly 23 cents by 
tho end of the next Decal year When it If* * nnsMerod 
that the army annually consumes several millions of 
rations, It will be seen that an advene of even a 
fraction of a cent In a single ration means a big Mb 
for a year 
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Gamos of rhatus have always had a fascination for 
all iIbhhcs or Individuals, nt all ages, and the profns- 
hlonul Hharp' has made this weakness (whhli la 
some poraonB la dfYeloix'd Into a ruling paaaloti) a 
means for earning an easy livelihood Hi tiiu expense 
or the numerous llata ’ who visit the racn courso or 
other plane h win re gambling Ih looknd upon an a 
mure ui Iniea ligltlinnte pusllmi The 


astonishing Smh iluinsy appilamv* aa 
lemihel ill"- mu, of eoiinee- out of date 

I Imugli one Inge-nloiiH aharp invented 

II (nhh I ho tup of whh h waa sheet steel 
miller 11 very thin e loth covering Dy 
me hiis of an uleic tro-nuignet concealed 
within the table, Its top could he con 
ve rled Into a powerful magnet, and the 
dire (which were prepared by having one 
side of inetnl while the rest were Ivory) 

(iinent was on or would fnll In nny hap- 


Oardw are the mewl fertile Held for the 
guuibler'e revenue Winning at eanla 
ill |icnds largely upon the possession of 
lertaln high cards or the nees whkh 
win the trleka slid to gain poewsslon of 
these cards la the gambler’s object For 
assuring this various devlins have been 
employed called ' holdouts' men bun leal 
contrivances concealed In the sleeve 
whh h hy a ve ry slight pressure or move¬ 
ment In one direction, will Instantly 
■bool out the required card Into the 
gambler's hand and recede again Into 
the sleeve One of the most Ingenious 
and perfect of those was Invented by n 
gambler named Kepllnger and the de¬ 
vice has ever stnre been known as the 
• Kepllnger holdout' The apparatus was 
worked by the knees, so that no motion 
of the arma or body was necessary A slight separa 
tlon of the kneea was all that waa required to shoot 
the rard Into the gambler’s hand The knees were 
thereupon relaxed and Ihe "holdout" receded like a 
flash Into the gambler's sle-eve 
Another variety of holdout la that coueealed In 
the waistcoat, and here the hand Is held (.lose to the 
body with the cards outspread while the thread Is 
pulled, and In that manner a enrd shot Into the hand 
nnder rove-r of the remaining cards This however, 
la a dangerous procedure whhh la rnrely employed. A 
small but Ingenious species of holdout" la that 
known aa "the bag" Tho small aharp point seen In 


Into Ihe dip tlius formed, and 
may be withdrawn by the 
Angers In the art of drawing 
cards on the tahle toward the 
body 

A daring yet simple variety of 
'holdout' Is attaehed to the 
sleeve It la buc-klcd around the 
shirt alr-ovc under the coat and 
two small pointed books faring 
uutwnrd press against I bo coat 
sleeve These hooks may be sep¬ 
arated or brought nearer together 
by pressing upon a small rubber 
tube If now a card be placed 
against the coat sleeve, on the 
oatalda, and the clips separated 
and than released. they will 
clasp the edges of the card 
through the cloth of the coat, 
and It will bo retained there by 
the preaaure of the spring la the 
"holdout" Ho long as the arm 
be held downward, the card la 
Invisible, but tbe card may be 
obtained poaaeaalon of by the Angers of the other 
hand when reeling against the sleeve of the arm to 
which the "holdout" Is attached 

A still simpler device Is to have a small pocket 
cut In the coat eleeve at the eeam The "pocket" 1s 
merely a silt shout three Inches long. Into which the 
required card la Inserted Tbe Angers grasp the 
card and withdraw II with Ih# others at.ihe rsqulred 
moment. Another variety ox "boktest" Is knows as 


the 'ring holdout." A ring Is worn on one of the 
Angers, to tbe Inside of which la attached, as part of 
the ring, a small wire dip or spring, flesh oolored 
The card Is Inserted under thla spring, and In that 


rapidly and wall ekaeated, Is pnttMUy « M > totahfa 
Card “sharps” also ofaplqy other devtoee flog gahttag 
knowledge of the cards dealt to ovary member In the 
circle, in order to gain this knowledge, a small 



manner Is retained within the palm of the hand by mirror Is employed, hornet I mee this mirror la at- 
the pressure Experts In sletght-of hand would not taohad to a needle point, and Axed to the under aide 


a single play can be made. A mirror of 
this character Is a dangerous device, and 
It la easily detected. For this reason, 

ployed. A small mirror la Inserted into 
the bowl of a pipe, laid carelessly on the 
table, the bowl being turned slightly 
upward and toward the dealer. Now, in 
dealing the cards, thsy are passed mob 
In turn over the bowl of the pipe, and hi 
this manner the magnifying glaaa It oon 
tains oonveys to the "aharp" all the re¬ 
quired knowledge as to the cards con¬ 
tained In each attter'a band. Occasionally 
"sharps” employ a mirror ring for this 
purpose, a large signet ring being used 
which during the course of play, u 
swung around so that the signet faces 
the palm Instead of tbe bank of tbe 
hand The signet then swings open on 
a pivot hinge and discloses a tiny mag¬ 
nifying mirror beneath By tbe aid of 
this mirror, the majority of cards can be 
detected aa dealt At least sera and 
court cards can bo distinguished from 
cards of lower valuta, which Is the chief 
thing to bo discovered 
There are a number of other Ingenious 
devices employed by profemlonal sharps, 
but the above will at least give the 
reader an Idea of the extent to which 
tbla practice has been carried, of tbe re¬ 
markable Ingenuity displayed by manu¬ 
facturers of auch devices, and of the 
dexterity and daring of the gamblers 
themselves In employing them. 


nsmimyklr ■nmlwallen of male. 

The macrographic examination of 
metals consists in examining wltb the naked eye the 
surface of the metal, which has been polished and 
chemically treated In such a manner as to bring out 
Its constitution and Its Impurities. In mlcrographlo 
or microscopic examination the particular objects of 
study are the character and chemical properties of 
the alloy, while macrograph/ concerns Itself with the 
physical properties. The principle of tho methods 
used Is as old as the first methods of damascening, 
In which an acid mixture waa employed which block- 
ened in different degrees the strips of Iron and steel 
which had been welded together In the formation of 
■word blades. 

Tbe operations of macrograph/ are essentially two 
first, the preparation of the pol- 
_____ lahed surface, which must be ab- 
~ solntely froo from grease, seo- 

j i ' | ondly. the chemical treatment, 

which Is preferably effected 
with dilute sulphuric arid, In 
which the entire piece of metal 
Is immersed for several hours, 
or with aa aqueous solution of 
Iodine and potassium Iodide. 
The Indications furnished by 
the examination of the surfaces 
thus treated are tueful In detain 
mining the quality of atari and 
detecting the presence of stag 
and of blowholes When a bar 
of metal is oast there Is fre¬ 
quently produced near the sur¬ 
face a blowhole which la AIM 
with the more fusible impuri¬ 
ties. Usually this pocket ex¬ 
tend* through one-third of the 
thtchuees of tbe bv Macro- 
gmphle methods shop whether 
to blowholes have Um shlH- 
•ratsd either by pressure or hy 
removal of the upper part of 
to har. and they are also rap 
Able of detecting fa forged 
plsoas traces of thsse btafajsfeas 
which have bean left after to 

The statistics of to Amsrteaa Ball way Issnnfatltp 
show that the Mt suf-pfas of freight can on the i'v& 
wsys of the country on February lath van IU«*. as 
agslflst H*75 on February Mi BUfoKJmMf 
lfth: and >Ml< m Angary «*- The inensgil m 


THE HAPOKATI OUTFIT OT TR OAMBLXK. 

gnmbkr depends for his sun css partly upon his dex¬ 
terity In handling the cards during tb« actual 
progress or the game Of course marked cardB are 
frequently employed Tor tills purpose but the expert 
gambler sill succeed In marking the cards with hi* 
thumb nail during the < nurse of the play, ao that, at 
the end of a few hand* lie knows practically every 
card In the pack from the alight Indications upon It* 
back Ko runtimes, also cards are bent more or less 
slightly to Insure their recognition—either Individual 
cards or a number of cards together If half a pack 
is bent in this manner this Is called " the bridge " 
Each card In this section then has a alight curve, as 
shown In the Illustration 



•or a arum’ tuoxs win cam*. 

A gambler may even deal to hlmaslf or to any per¬ 
son forming the circle a particular q|rd whkh Is 
known to him. This card is at tbs bottom of the 
pack, and the “sharp" deals off tbs cards from the 
top of the pack continuously until be ranches the 
person Into whose hand he deal res to plaoe the card 
next to btm, when, by a rapid moveiMBt, be with¬ 
draws, not the tup Ih ' tho bottom card with his 
Aa«srs lasts* of bis thaak, This trick, whoa 
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«T» m tub 07 THJ mntw grayish color Remove the platen from the machine tlona given In the formula, except that should a 

The it treat of the Pacific Northweet occasionally The work may be done with the platen In the machine, quicker drying mixture be doatred the quantity of 

attain inch proportions eepeclally In the territory but great care most be taken to protect the working paraffin oil may bo reduced and the kerosene Increased 

near Puget Sound, that the stumps after the trees hare parts from the dust formed when smoothing up It In all cases the lightest grade of paraffin oil should be 


near Puget Sound, that the stumps after the trees hare parts fron 
been cut down an employed for novel purposes. In also takes 

tome portion) of Washington one can see these huge removed 

■tumps, which have been hollowed out and actually Wash th 
made Into temporary homes for settlers. To make a and dirt, 1 
stump house. It Is only necessary to remora the ma- to glie It 


irti from the dust formed when smoothing up It In all cases the lightest grade or paraffin oil ehould be 
lao takes leas time to do the work when the platen Is used and not the heavier lubrhntlng ulls If white 
moved paraffin oil Is used a water white fluid Is produced, If 

Wash the platen with gasoline to remove all grease dark paraffin oil Is employed the liquid has a tight 


glaa Is pnt over the top of the stump, holes an cut for Lay the platen aside for six hours ( 
windows and doors, and the dwelling la practically composition to harden Then with 

ready for occupation. A number of these stumps hsre emery cloth smooth It down, taking 

boon used by settlers on what are called logged-off quite to the original surface of the pla 

lands, until they have been enabled to construct larger delicate pert of tbc work, and upon 

and more convenient dwellings. After thoatump home doing It depends the quality of the Job 

has been vacated, It is turnod Into a stable for the Acetone and amyl acetate can be 


Next to the big tree of California, or saqi 
aa It Is termed by the scientists, the fir 
found In Washington and Oregon 
has the largest diameter of any 
tree in America, and probably in 
the world Borne have been cut 
down which actually measured 16 
feet In diameter at the point where 
the Incision was made As they 
decay very rapidly after the limber 
has been removed, usually the In¬ 
terior can be holloaed out with 
little difficulty Sometimes they 
are used for dancing platforms, aa 
la shown In the accompanying Illus¬ 
tration, sonic being large enough 
to accommodate four couples An 
other custom b to turn the big 
slumps Into playgrounds for the 
children, who reach the lop by 
pieces of wood nailed against the 
sides nr by ladders, and a pretty 
sight which a traveler often secs 
in the northwest Is one of the big 
stumps turned Into a flower bed 
and covered with the trailing vines. 


amber color Oil of cltronelll or oil of saiwaf 
be substituted for the cresol nhlrh has ni 
whatever and Is used Blmply to disguise the 
tlon of the compound To use the compound I 


t are called logged-off quite to the original surface of the platen This In the 

bled to construct larger delicate part of the work, and upon the care used In 

After thostump home doing It depends the quality of the Job 
Into a stable for the Acetone and amyl acetate can be obtained at any 
inclosure for chickens drug store It usually requires from two lo five hours 
for the celluloid to dissolve Breaking It up into small 
California, or sequoia pieces hastens solution Ths solution should be pre- 

irlentlsts, the fir as pared In a wide-mouthed bottle that can be securely 




« toil) a rixssus a ni ITCXr IX WilHIXOTOB, BIO UOUQH 701 A DAXCIKO FLAT70M 

As every user of a typewriter 
knows, the platen or roll Is the 
part of the machine that wears out 
first The constant hammering of 
the type against the surface of the 
platen soon makes Indentations In 
It, which in a short time amount to 
auch a degree of roughness that It 
la Impossible to produce good, clean 

A compound has recently boon 
discovered that will restore the 
platen to Its original smooth condi¬ 
tion no matter how badly It Is worn 
or how long It has been In use 

The formula and method of using 
the compound are os follows The 
hlcal material for use In repairing 
platens would be hard rubber, but 
In the procesc of vulcanising, the 
rubber becomes Insoluble to a great 
degree In the solvents generally 
used for making rubber solutions. 

As a substitute for bard rubber 
celluloid Is recommended Ths hard 
variety should be used, which Is 
sold under the name of Imitation j 
Ivory This Is soluble In icetone, 
amyl acetate, and various other ITTJHP 07 A m TUI IX WUEXXOTOX WHICH IHXLT1U A 7AHUT 07 TTTX 

solvents One of the best solvents 

Is a mixture of eight ounces of acetone and one ounce corked It should be shaken often during the process to effect 

of amyl acetate. as this will prevent the celluloid from forming in suuncii 

In tbe absence of anything eUg In the way of cellu lumps The bottle should be kept tightly corked end may be 


filtration l'orly centimeters c 
length of a glass tube wlikh 
one mptir lung and was plac 


only 1 onus In contact 1 llh the so- 
utlun In nature loo u"ml falls 
Ion or salt Through shipwrecked 
known that relatively fresh water 


told, any ordinary article made of this aubatance, as a away rrom lire, for It Is highly Inflammable Should the 1*01101 Onan by digging to n irlflii 

comb, may be used There to a variety of celluloid the mixture become too tblrk, thin It wltb a little more coral sand It Is not however as win 

used In the manufacture of combs which Is quite sst- of the solvent, If It Is not thick enoogh, add more water freed from salt through the layr 

tafactory for rills purpose Tbe color also Is good celluloid Is simply rain water that Ih retain) 

where this Variety cam be obtained. A cheap and simple cleaning compound for type stratum and by It protect) d from adm 


In using celluloid on platens It to advisable to use writers Is composed of thp following Ingredients 


something with It that win give It hardness, such ss Paraffin oil 1 pint 

duly powdered silica, Infusorial earth, emery, or other Benxol 6 ounces 

Similar substances About one ounce of pow d ered Creed 1 drachm 

emery to each sight ounce* of compound to a fair pn> Kerosene 4 ounces 

portion. Powdered soapstone also wo rks wsU (or tbe Mix thoroughly 

purpose. This compound was for years a secret confined to 

The celluloid solution should be made U thick OS om or two of the Urge companies that rebuild type 

a Very heavy syrup or molasses. la (act, as thick as writers. The machine Is Immersed in tbe compound 

may be spread with a brush The heavier It la when which quickly and thoroughly dissolves and removes 


' psed, the sooner 1« Win dry If a light colored celluloid oil dirt, gum, grease 
#*.**& ItMndrimWe to Odd soma coloring matter, faameLbnt on the rout 

e'viWMtaX ftp or- fttiteably gag or pasta mafcftg,ft as bright as t 

y§if^g^;i^b«m»dmiivwtbedertrid Mrqfvmgttoy ot this 


water freed from salt through the layrra of sand but 
la simply rain water that Ih retaliD-d by a sandy 
stratum and by It protect) d rrom admixture with the 
sea water Similar phenomena may be observed on 
the European coasts They may be >-nnsldered the 
key to the popular belief now contradicted, that m>s 
water can be sweetened by filtration through sand 

According to the Electric Hallway Journal, a novel 
type of electric locomotive has recently been built for 
>anal haulage near Bremen The locomotive runs on 
a quay which has to be kept clear fur !h> passnge of 
>lrajH and for other purposes To secure il» hen-enar) 
weight Tor adhesion It was decided », build Ih. loco 
motive In tbe form of two U's with >1 connecting 


this compound retain the proper girder Tbe current to taken from overhead wires. 
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A TOOL roB CEHTEBINO WORK IW A LATHI 

mr .. n cyAe.« 

The accompanying drawing whowi a handy tool (or 
<1 nterlng work In n lathe thurk When a job la to be 
fiuiil off It requires a little time to get It to ran 



um rut mithod or onrexuis woks a a utba 


true The drawing ehowa how the work can be expe¬ 
dited by the uho of a simple tool The toot la made o( 
tool Mteel, the roller la hardened When a job le 
plated In Hie ehuek to be fai ed off nnd the face of the 
work does not run parallel with the fate of chuck thu 
roller tool la secured In the tool poet, and the lathe 
carriage la then run up by band until the roller strlkea 
tho face of the Job Ah the work wobblee In thu chuck 
the high position will be struck by the roller and 
foned true with the face of the lathe After the woTk 
has beAri trued It la then ready for mat bluing 


I LEAK nr A STIAH OB WATER FIFE 

lHholo will naaelunnlly iuuu« a leuk In a (team 
i, after the piping baa been put up and 
perhaps been In uae for a considerable time It tan 
bo repaired with an ordluary larrlage clip and yoke 



KEBDIEO A STEAK OB WATEB FIFE. 


and bit of sheet rubber (tacking, although a piece of 
an old rubber ahnn would last for yiara 

You call readily nee the application by referring to 
the akehh The writer stopped two leaks tn steam 
pipes fifteen years ago by this method Thu pipes have 
been In service ever slure and have not leaked They 
were both lu rather Inarceselble pleura, whore It would 
have been difficult to renew the pipe At the same 
time being In oul-of tho-way places the appearance of 
thu 1 catch did not matter 


SROOTED PULLET* FOB EXFRR1KXBTAL WORE 

Small grooved pulleys or Bhenvee can of course be 
turned on the lathe but a substitute tor tbe lathe 
which In scene rapes la la quicker and cheaper, wjll 
be found very advantageous The description of such 
a method follows 

lu a place of wood of the thickness desired for the 
pulley bore a hole of a diameter equal to that of the 
pulley at the bottom of the V-groove With a half 
room! ranp or large drill nmnteralnk this hole on both 
•Idea Spill—do not saw—the board In two down the 



middle of tbe bole, then nail or rlamp It tightly to a 
smooth board the two halves being pressed firmly 
together Find the center of the bole with a compass 
and drive In a headless nail taking care to get It 
vertical, to serve as a "core 1 for the bearing Have 
hnndv a piece of cardboard considerably larger than 
the pulley, with a hole In Ita ranter the ilia of the 
nail Poor malted solder Into the mold, and quickly 


slip the cardboard over tbe nail and down upon the 
mold This will fores out superfluous metal ud make 
the upper sldo of the pulley smooth When cool, un- 
ilamp the mold and pull apart where split A knife or 
rasp will then do all the finishing necessary Two or 
more pulleys can be oast together by placing the molds 
one upon the other, with their centers common. The 
figure shows such a combination. A bub may be made 
In a similar way If a stronger bearing is wanted, as 
for an idler, wrap a strip of brass around the nail and 
let it become soldered to the metal 
Along similar lines a cogwheel may be cast, but 
great care Is necessary in catting tbe teeth In the 
wooden mold A large number of pulleys can be cast 
from one mold, and for duplication work this method 
will be found quicker than tbe lathe. 



Very often It U necessary In the drawing room ec 
■hop to find the center of a circle, a disk or a pleoa 
of shafting, etc., whan the diameter Is not given Be¬ 
low are three ways la which this can be done 
The Drat Fig 1, la the method usually used It 
consists of two right triangles drawn so that their 
angle* are in the circumference of the circle aa a bo 
end iff The point where their hypo ten usee inter¬ 
sect Is the center of the circle 
The second method Is shown In Fig 2 Draw any 
chord kb si and take two points on It as ed equidis¬ 
tant from lu ends. At these two points erect perpen¬ 
diculars to ab cutting the circle at e/p and ft Then 


The ordinary way to cut a thread by hsnd Is to use 
a thread-chasing tool with the number of teeth per 
Inch wanted The difficulty tn chastug A thread Is In 
the sUrtiog II takes a great deal or practice, and 
even then a ' drunken” thread may be tho result 

Thu accompanying Illustrations show how this can 
he done in a very slmplo way and yet give an abso¬ 
lutely true thread 

If a number of screws are taf be cut the best way to 
proceed is aa follows Taka a thin piece of tubing 
that will just fit over tho bar or bolt to be threaded 
In one end drill a small hole, Into which fasten tho 
Rnd of a spring bran wire, preferably by soldering 
Then wind tho wire around tho tnbe half a dosen or 
more turns Now take a thread gage Select the 
number of threads per Inch wanted and place It length¬ 
wise of tho tube, bringing one torn of wire lu each 


~Tl3' 



KBEW-0VTTIH6 attaohxrrt fob lathe*. 

notch, after which pull the free end of the wire and 
keep It tight Solder thu rolls to tbe tube, using only 
the comer of the soldering Iron then move tbe gage 
one-third of a turn aronnd the tube and repeat the 
soldering and Anally move tho gage again an equal 
distance and solder 

It will now be seen that there la a perfect thread or 
spiral around the tube, which we will call the master 
thread This master thread must be slipped on the 
bar or bolt to be threaded so that It will not turn, 
allowing enough room at the end for the thread* to 
be cut The cutting tool consists of an ordinary hand 
tool, wtth only one point Procure a small pleeo of 
wood, long enough to reach over the master thread 
and to tho end of tbe bolt Into this piece of wood 
drill a holo just large enough for the cutting tool to 
slip through and fit snugly 

In operation the cutting tool Is held In the right 
hand, In the usual way Then with tbe left thumb 
press the piece of wood against tbe muter screw and 
start up the lathe The muter screw will feed the 
rutting tool the right pitch As soon ss a good start 
Is obtained the tool will feed Itself without tbs aid of 
tbe master serdw 

When the thread le finished the muter screw may 
be removed end slipped over aoqfher bolt to be 
threaded The spiral may be wound right or left, ac¬ 
cording to the direction wanted Any number of 
threads may thus be formed That Is to say If a triple 
or quadruple thread Is wanted, It Is only necessary to 
wind three or four'wires around the master thread 
and proceed as before described This arrangement Is 
also very handy In starting a thread when tbe ordi¬ 
nary chaser 11 used, u It will always Insure a straight 
thread It Is not necessary to nick or mark tbe 
wooden block, u It readily takes the lmpreuton of 
the thread from the master screw 

n* 1 Illustrates a plan view of an ordinary lathe, 
ready to cut a thread Pig. I shows how Internal 
threads may be cut ud Fig. 1 shows the muter thread. 



THESE WAT* OF FUMES THE OUTRE OF A CXRCLI 

draw 1 A and fg. and the point where they Interseot 
will be tho center of the circle 
Fig 3 Is similar to Fig 2 Draw any two chords 
u ab and rit and at their centers erect perpendliu- 
lars to them The point where the perpendiculars meet 
will be the center of the circle 


HOW TO SHARPER A FIR Oil. 

I discovered a short time ago that a mill-cut file 
would eharpen n solid pipe die quite easily and 
qnlikly without removing the temper In the die The 
first fow rube or the nie will slide without cutting, 
this being due to thu grease on the die Just U 
soon u the greuy surface Is thoroughly worked off. 



A FIR DIE CAE BE SKAEFEHED WITH A FILE. 


tho file will commence to cut, and will cut very 
smoothly making a keen odge on tbe cutting thread 
Heretofore I have always worked on emery grinders 
to try to do thl* work without removing tbe temper 
of the dlo, but found they worked very slowly on ac- 
wunt of the small diameter of the wheels, aloo that 
It was quite a nuisance to set the die for the cutting 
Wheel Most mechanics would not try the Ola not 
having the least Idea that It wonld do the work That 


Herewith Is a sketch of what Is known among 
cowboys as a "Spanish windlass ’ 

One end of the rope Is made fast to the load, the 
other to a “(lead man," tree, or fence post The ver¬ 
tical post or timber which Is used as a drum Is rotatod 
by means of a bar placed In a nearly horizontal posi¬ 



tion bearing against tbe vertical port but not ftat- 
ened to It The rope Is passed around the and of thla 
borisontal bar 

One man holds tbe pert against tbe ground ud 
vertical, and * aeoond man walks around with the 
bar passing it above tbe rope, and thus winding tbe 
rope on tbe vortical port. ( 

Tbe whole wind*** saqvea- toward tbe “dead UWfij’ 
aa iba ntpeta wound «*. 
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Mde li tfc* ground tor th# vertical poot to tan In. 

TUa windlass la vary useful for pulling wagon# and 
autoa out of the mud. All one needa la a ropo aid 
two poata or timber*. 

m vuoHTora or tool habhub. 

■T A. J JAUU 

How often It occur# that when a tool auch aa a 
brad awl or particularly a keen-edged chiael la thrown 
down In u hurry It will roll off the bench and fall upon 
the floor, perhaps into a glue pot or upon the foot of 
the workman, or on a hard inrface that will nlrk or 
dull tho cutting edge The following little ecbeme la 
employed with all the wood-working toola of the writer 
and found to anawer admirably Bore a bole In that 
part of the handle that rente upon the bench, with a 
fivoelghth# rather dull cutting twist bit. Bore the hole 
only aa far as the center of the handle, but no farther, 
or the object desired will be detested A dull cutting 
bit makes a rough-sided hole Into this pour some 
melted lend (of course the lead should not be too hot) 
When the lead becomes set, trim It off evenly with a 
One rasp and llnlsh off with coarse sand paper Now 
when the tool Is thrown down hurriedly upon the 
work bunch it will not roll over more than once and 
will come to rest leaded side down This little dodge 
Is not only Inexpensive, It Is thoroughly effective, it 
will not only save annoyance, it will prevent many an 
accident, which no one can realize more than the 
maa who Is handy In the use of wood working tools 


|V’V-v' ’V*? 


number of holes at the top should be made tor the 
circulation of the air and spent gates. 

The cover may bo out out or perforated In tach a 
way aa to represent a landscape or any conventional 
design The Inside or the shield may bo lined with 
mica so as to render the heater more wife The mica 
may be tinted In almost any color desirable Aniline 
colors are dissolved In amyl acetate, then mixed with 
amyl acetate collodion (commonly called banana oil) 
This mixture Is applied with a soft brush and will 
dry very smooth It will withstand a great deal of 


MAD AWLS WITH HAIDLXS WUOHTBJ TO TBITOT 

BOLLUTO. 



A OAS HXATM IV THX FOBB 01 A LAMP 

host When tin Imrni r In IlglUnl tlx gits will burn 
end form small blue lends on the outside of the per¬ 
forated burner, and as tin fluiuc strikes (In aubcstog 
fibers It will make th.-m glow very brilliantly and 
change i-olnrs as the fltxra are moved to and fro by 
the currents of air passing between tho cover and tho 

If artistically made tho heater may be used on the 
top of a table and will bo a real ornament lo the 
house but, of course, will show off lo a better ad van 


AX nXUWlXATID OAS EXATXB. 

Tho accompanying Illustrations sj^y how an Il¬ 
luminated gas heater can bo made. The heater Is 
mounted on a suitable pedestal, snch as a wrought- 
Iron stand or a base of some old discarded oil lamp 


A suitable handle is provided at the top of the cover 
for thla purpose 

Through the base passe* an ordinary gas pipe, and 
at Its lower end a stop-cock Is fitted with a suitable 
attachment for a rubber hose so that it can bo connect 
ed to the gas supply In the usual manner At the upper 
end of the gas pipe Is attached an adjuatable sleeve 
for regulating the proper proportion of air to be mixed 
with the gas. The aleevo terminate* in the burner 
proper, which la mado with double walla. Tho lower 
liart la made conical, so aa to better distribute the mix¬ 
ture of gas and air The burner proper is made from 
ordinary culluary utensils, the Inside part from a 
small pan, and the outside part la made from a col¬ 
ander with very small holes, the smaller the bettor 
These two parts are riveted together at tho top, ac as 
to make them tight. The lower or conical part-may be 
made from ordinary black iron and may be fastened 
to tho upper part as well as to the lower or gas pipe In 
any suitable manner, as by riveting or seaming. 

The screen la made of wire netting fastened together, 
forming a cone with the tame taper aa the* burner 
The upper strand* are bent Inward so a* to serve aa a 
support for the cone On this screen long asbestos 
fibers are attached. The raw Canadian rock asbestos 
to procured and tho fibers palled out In long threads, 
some t i m es taro or three inches long These fibers are 
fastened and spread all over the surface on top of the 
perforations In the burner, and when the gu to lighted 
an Incandescent mast win be formed whloh radiates 
beat hot to not consumed. Tho outside cover to also 
mads from some sort of pet or pan, provided at the 
top with a suitable handle, terminating with a down¬ 
wardly extending red, whloh paws through holm In 
the top of the humor proper end file tsto a sman 
Birftit ft the lower or conical end. Thla to for tho 
» M*r «#»abod t* th. earns.* 
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Nearly overyone who has hsd much filing to do, 
knows what a difficult thing It to to get hold of a 
reliable handle Wood ones wlU split even If ferreted, 
or the brass ferrule will become battered and weak¬ 
ened. Steel one# are rarely satisfactory, sad the set 
screws are always In tbs way The following to s 
rimpie method of reinforcing tho file handle: At the 


end 1 of the file handle turn two %-lnch groove#, plan¬ 
ing them % Inch apart. Connoct by two diagonal 
groove# of the earn# size, wrap with a piece of paper, 
and pour Babbitt metal or Bolder In tho top Trim 
up, and you have an everlasting filo handle 

A simple and Inexpensive Ole cleaner to made by 
hammering either end of a medium or largo elied 
common wire nail until It la flat This tapering Oat 
piece to then trimmed off square, with a file, and 
filed to an even thin edge This cleaner to self 
adjustisg to all fllei mid to far more effective than 
the expensive wire brushes usually usod 

Vilen as nearly everyone knows are made from tba 
best of tool steel to hold a sharp and strong edge 
under tremendous strain Thla steel primarily has to 
be raimble of being easily worked and, after It la 
worked of holding the finest temper Imaginable It 
sill bo soon therefore that It must norossarlly bo 
llio best of raw material for the articles cnuirn ruled 
Mow It must bo remembered that files have a very 
high temper, and therefore In all operations In wlilih 
this degree of hardness to not essential, tho temper 
si ould be drawn by heating and cooling down slowly 
in ordir to render the steel less brlltlo In fact, tho 
temper and quality of a good file are Instanced by the 
fact that tho writer haa seen mado and haa tried satis- 
faitnrlly a razor ground from a 10-Inch flat mill file 
on a regular emery wheel and then honed and 
stropped Into ihape. 

Perhaps the first use I ever saw old files put to was 
a full Bit of nail sets made rrom 6-inch triangular 
tiles hy snapping them off to an even length at Ovh 
lm his and grinding the points down to various sizes 
required The top ends wore rounded off nicely, and 
the li oth wore ground Just 1 nnugh to glvo a beautiful 
knurled effect to the set I aakid the mechanic who 
made these tools why he hadn’t used rat-tall flies and 
make them round, but he said ho Just wanted them 
different from the common run or tools. Some yearn 
lutor I did have the pleasure of seeing a Ix-aiitlfUl Hot 
made from round flics. Ouly with these there was 



Anothor splendid Bet which was evolved out oFlllos 



BBOTQBOBS TIL* BAIDU. 


by a machinist who had occasion to do a little s|xw tol 
lAlturn making from time to time, was a complolo eel 
of little V-shaped gouges nnd Hat chlsola and half 
rounds, all made with curved ahanka to reach otlicr- 
nlse Inaicesaible plains These were made by forgiug 
snail fllis of the requisite truss set Hon Into the curve 
required, nnd grinding the shank nnd edge to the tool 
desired Hy requisite cross set lion I mean that be 
always took a flat file lo make a fiat chisel and a 
triangular ono for a V-ahnped one ole When these 
were ground nearly lo their finished sizes he bard 
t ned them by suddenly cooling In oil from a Lberry 
red hint, and then tempered them to a medium straw 
and again cooled them, after which they were given 
tbelr final grinding and sharpening The tang on tho 
tile was Just the thing Lo fasten the finished tool In a 
firmly ferruled handle, and his tool was complete 
If you want a good heavy center punch, snap uff 
cither a rat tall or triangular file of the right size to 
a convenient length, say five luilies grind a good 
long taper on II up to tho last % of on Inch, and make 
the taper shorter lo give more metal to the point, and 
IJmre you are 

Sometimes a file will help out a serious difficulty If 
It to only used An ocinslan arose In whlth It was 
absolutely necessary to shear off some large aplkee In 
some built up timbers that had already betn placed In 
a building It looked well nigh Impossible until I 
thought to sharpen a flic to an edge on the blunt nnd 
similar to a cold cblaol, and by driving this In be¬ 
tween the piles It was a simple matter to rut tho 
spikes, though to tell the truth It spoiled the edge of 
the filo several times before they were all cut 
Perhaps the most common use In whlih they are 
rat 1* to make them InLo burnishers for sharpening 
cabinet scrapers and kindred tools For these they 
are simply mounted In a handle and ground until 
they arc perfectly smooth Triangular flies are the 
ones commonly used for this purpose 
A round file make# an efficient awl for any purpose 
and with scarcely any trouble to transform It ready 
for Its new duties as It needs only to be sharpened 
An amateur desiring to take up brass craft work, 
asd not wanting tn pay tho exorbitant price generally 
exacted for an outfit, decided to make one from flies 
In less than two boura he had made every tool Illus¬ 
trated In a largo assortment, and they were a credit- 
sble-looklng outfit, comprehensive enough for any ordl 
nary purpose, and Included all the customary piercing, 
denting, tracing, gad stippling tools. 
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***”"' °* mum Almost e Terr body knows eomsthtag 

-,-5 J*SSS?’ w **" wIsm sbout railroad miss, but very few, unless 
j fuitim. mlSe holding «f having held some rsllrosd po- 

■v k wiser s&ss * cl ** r ‘ d “ of lu * ^ 

^ worker, rombuwd l . a precautions are taken to prevent acct 

r worker ranbhml M Dor, SoLlf dent 

SlT KB. .* “ M ’“ J I Whenever a bis wreck occurs, through 

“ut r k. BurvMdt «S i error la train orders, oversight of m tele- 
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Ask For Book You Want 

PUco chick In Ilian balow Indicating num¬ 
ber of book desired 1 wrhi name and addrtu on 
Imaa below and forward, with 10 cent* postage 
attached, and the book la jroura—without further 
(apeue or obligation, of courae 
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We have speeded up our ships 
and railways, we have made rapid 
transit more and more rapid, we 
have developed a mile a minute in 
the air and much faster in an 
automobile. 

But the Bell Telephone is quick¬ 
est of all It is instantaneous No 
weeks or days or minutes wasted 
in waiting for somebody to go and 
come, no waiting for an answer. 

It is the most effective agency 
for making minutes more useful 
more efficient 


In almost every field of vote 
men are accomplishing more fn 
less time with the Bell Telephone 
than they could without it They 
can talk with more people, near 
and far; they can keep the run of 
more details; they can buy or seD 
more goods, and to better advan¬ 
tage , they can be active in more 
affairs. 

The Bell Telephone has placed 
a new and higher value upon the 
minute —for everybody. It has 
done this by means of One Policy, 
One System, and Universal Service. 


Bell Long Distance Telephone service not only 
gives an added value to a man's minutes—it 
accomplishes business results which would be 
absolutely impossible without it. Every Bell 
Telephone is the Center of the System. 


You Want A Boat 

Mi>T«dr«n»ih » at* 


American Telephone and Telegraph Company 
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■hurt, and tin faeu authentic tiuf cmufiluuini* w!l! <, mlilre ipwial 
•UnuUou Artepwa xnltin will bt pud fur u rvxulxr •pun r»P» 

THUS VAT TO PUfUT 1AILWAY ACCIDIE TS. 

I I. well understood among railroad official* that 
llio moat fmllful cause of railroad accident* In 
thl* tounlry la to be found In (bo lax hiu of 
discipline anions thu employees Presumptive 
pi oof of thl* la found In tbo fait that, although our 
hading railroad* have beun equipped with a block 
Hlgual system and other «afety appliances, which arc 
generally equal and In eonie caae* superior to those 
on European railroad*, the number of accident* In 
proportion to tbu number of people carrlud continue 
to be larger In till* country Wu therefore note with 
much aatlafactlon that the ('lilt ago and Northwestern 
Hallway hau taken a atep In the right dlrettlon by 
appointing ail official whose thief duties will be to 
make a study ot railway accidents, and by a system 
of education and strict enforcement of discipline, en 
desvor to eliminate the most fruitful cause of Injuries 
to passengers and damages to rrclgbt Opportunity 
was recently taken of the rcorRMutuition of the <om 
IHtiiys claim department, to l-olleie the claim oguut 
or much of tho detail or hla work and allow him to 
make a careful study of the causes of all accidents in 
the handling of passeDgers and frulglit It will be his 
duty to bring about a mure thorough co-uperatlon and 
a higher state of discipline among the various em¬ 
ployees, upon whose fulhllment of their duties the safe 
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trials to those whlob were run with the reciprocating 
engines Except for the substitution of turbine* for 
rec Iprocatlng engine*, the ship with respect to draft, 
boilers, and propeller was In exactly the same condi¬ 
tion as In the first trial*. 

When the result* came to bo worked np, It was 
found that with seventy revolutions of the propeller, 
there wa* a net gain or from 15 to 16 per esnt when 
steam for all purposes was conildered, and of from 18 
to 18 per cent for*the propelling engines alone Trans¬ 
lated Into term* or boiler power, Oils means that one 
boiler out of every six In the slow cargo boat can be 
dispenses) with 

Bpesktng of the Important question of the strength 
of the mechanical gearing Mr Parsons stated that aa 
the ‘ Vespasian bad been taken out In a heavy aea 
without experiencing any trouble with the reduction 
gear, It was probable that the gear would stand any¬ 
thing that the shaft would stand In the discussion bf 
the paper various shipbuilders referred to the long¬ 
standing prejudice against mechanical gearing, and It 
was the genera] opinion that It* rapid wear waa due 
to the Imperfections of manufacture which character 
Ixed machine work In the early days of the steamship, 
when gearing was used for speeding up the propeller 
Juet ae to-day It Is being used for speeding down 
lhu eerly mechanical gearing, moreover, because of 
11 b Imperfection, was very noisy, but It wa* agreed 
that the almost perfect gear cutting which can be done 
tixtey will practically eliminate the nolae, particularly 
If the gear be suitably Incloeed and sound-deadened 

Mr Westlnghoua* recently proved, In the remark¬ 
able tests with a 8,000-horse power reduction gear 
which were carried out at the Pittsburg sbops, that 
by tbo use of helical gearing, which Is the type that 
was used on the 'Vespasian," It la possible to transmit 
large horsn-imwers wltb an Inappreciable amount of 
weir and with an efficiency of over 88 per rent, which 
Is about the same efficiency as was secured by Mr 

Now (be vast Importance of these ' Vespasian ' trials 
will be appreciated, when we bear In mind that about 
two-thirds of the Hteam merchant marine or the world 
Ib of the slow cargo-carrying type, for which tho steam 
turbine, because or Its high speed or revolution, has 
been round to be uusultable Moreover, the 'Vespa- 
ela waa the first vessel to tie fitted with the new 
system and It Is reasonable to ronclude that With 
Its further application to cargo steamers, an average 
economy of at least SO per cent will be guaranteed on 
l ho engine and 17 per cent on engine and auxiliaries, 
or as Prof Ewing put It, there will be a saving of one 
holler In six on tile whole cqulpment- 

Furlhermore, not only will there be economy at the 
coal pile but the reduction In weights will make pos¬ 
sible s considerable Increase In the cargo-carrying 


scheme Is a most excellent one, and we believe that lta 
results will be so satisfactory as to lead to similar 
arrangements on at leuat the more Important railroads 
of the country 

AM KPOOH-MAKIXO UH1I1IIT. 

T the last meeting of the Institution or Naval 
Architects, a paper was read by tho Hon (I 
A Poisons which crested a profound Impres¬ 
sion among tho British naval architects and 
shipbuilders It waa described by Prof J A Ewing 
ol Cambridge University us epoch making", and the 
announcements which It contained must be considered 
as second only In Importance to those which were 
made by Mr Parson* after the succeoaful trial or bis 
first turbine driven steamer, Turblnta ' 

Mr Parsons s paper which was entitled The Appll 
cation of the Marine Steam Turbine and Mechanical 
(tearing to Merc hunt Ships,' described the successful 
application of a combined steam turbine and reduction 
gear to n slow speed merchant steamer, the "Vespa- 
■Inn Thu Vespasian ' la a small cargo steamer or 
less than a thousand tons displacement, which la her 
original condition was driven by reciprocating engines 
which were sufficiently up-to-date to be considered as 
representative of tho average cnglne-ronni equipment 
cf I he modern tramp steamer To make certain that 
the comparison would be trustworthy, and equally 
favorable both to the reciprocating and the turbine 
engine the reciprocating engines were thoroughly 
CU( rlimled und put In flrsti lass condition The ship 
one thin taken to sea and put through a course nr 
triHls in which complete data relating to draft 
weather water and coal consumption etc, were col 
Ice ted The venae I was then returned to the yard the 
reciprocating engines were removed and a fast-run 
nlng cleani turbine with a 1 to 40 reduction g«ar wa* 
Installed, Ihe pro|iellc r used with the reciprocating 
engine being left untouched The reduction gear con¬ 
sisted of pinion-- on the high-pressure and low pressure 
turbine shafts and s large spur wheel on the propeller 
■bad The gears wire or cast Iron and the whole 
wa* mounted In plain bearing* without the use of 
any special adjustment devices. The "Vespasian” waa 
then taken to aea, and put through a similar course of 


the United States Navy Department has authorized the 
Installation of Westlngbouse turbines wltb Melville 
and McAlplne gears In the new fleet collier No. 8, 
which Is being built at Sparrows Point, Maryland 
Ihe space and weight saved by Urn use of this appa 
ratus as compand with the reciprocating engine* 
originally contemplated for this vessel, will enable It 
to carry about 2nd tons moro coal, and It la bellpved 
that the economy In msl consumption will be such that 
the saving thereby effected will add another 200 tons 
to the net carry lug capacity of the collier 

WATEEWAY DIVtLOPMIXT III XDEOPX ATS TH» 

ourra states, 

IS note that a contemporary sounds a word 
of warning against precipitate action In 
the wholesale development of the water¬ 
ways of the United Slates, by drawing 
attention to a document Issued by the British Royal 
Commission on canal* and waterways, which It con 
alders to be worthy of serious study on this side of 
ihe Atlantic The report deals with the waterways 
cf Belgium, France Germany, and Holland, and our 
contemporary advises that It be studied In connection 
with the recent report of the army engineers on the 
proposed 14-root waterway from the Lake* to the 
Gulf II Is claimed that the Royal Commission report 
strongly sustains the contention or th* army engl 
neerw that the Mississippi and Its tributaries, wltb 
14 000 miles nr nsvlgabta waters, as developed and 
maintained by the government, furnish a* good an 
Inland waterway system aa any In Europe 

In France the waterway* that are used considerably 
include a total of about 7,500 miles of riven and 
canals, and uf this 1,306 miles of river* and 1.671 miles 
nr canals have been deepened to a minimum depth of 
6 6 and to a maximum depth of feet, the bulk of 
the traffic being carried on water varying from 5 feet 
In depth down to 1 6 feet 

in Germany there are 8,580 miles of waterways, tbs 
depth of which in the rivers varies from 3 to t feet, 
while on the lower sections of tbs lergsr river* the 
depth becomes from 8 to 10 fast The depths ot the 
canalised rivers are from 2.1 to 7 6 feet and of the 
cans'* from 4 to 10 feet from 4 to 4 foot being the 



most common Comparing these figure* with there 
of the Mississippi, w* find that, svsn In th* low-water 
reason, boat* cf 15 to 80 feet draft may be rent from 
the Gulf of Mexico *70 miles to Nrw Orleans, Baton 
Rouge, and Bayou Bara. Boats of 8-foot draft may 
travel 840 mile* farther to Cairo, thore of Moot draft 
may pare from Cairo 18* miles to Bt Louis; while 
those drawing 4ft feet may paw up th* Mlreiwlppl, 
Illinois River, end llUnot* State canals, a further dis¬ 
tance of aiK miles to Chicago The Ohio has a depth 
of 8 feet from Cairo to Pittsburg, a distance of 1000 
miles. 

Now. since the Mississippi end Its tributaries actu¬ 
ally constitute a better waterway system than any In 
Europe, the question la asked. Why Is the river end 
canal traffic In Europe growing fester than the rail¬ 
road traffic, whlla In the United States railroad traffic 
Is rapidly Increasing, and rivei and canal traffic falling 
off? one Important reason la that both the municipal 
and private intereata in Europe have provided the 
waterways with good terminals, and boats and harass 
have been developed which are specially adapted to 
river end canal traffic Here, practically nothing of th* 
kind has been dona 

As an offset to these conditions, the advocates of 
larger waterway development are In favor of the con¬ 
struction of much deeper waterways then any in 
Europe, deep enough to allow lake and ocean-going 
vessels to pass through. When the government Investi¬ 
gated this subject for the Bute of New York, the con¬ 
clusion wss reached that tbe coat of tranaportlng 
grain by the typical lake freighter on a deep-water 
canal would be 38 per cent greater than by a towboat 
and barges on a barge canal, and It was this conclu¬ 
sion that led the State of New York to abandon the 
Idea or a 20-fnot tonal 

Our contemporary la of the opinion that It would be 
the very bright of folly ror the government of the 
United SUtes, under present transportation and com¬ 
mercial conditions to spend hundreds of millions on 
tbe development of inland waterway, believing that 
the only way by which considerable commerce could 
bo diverted to the present or proposed waterways 
would be to compel the competing railroads to retie 
their existing rates on low-grade commodities and re¬ 
frain from making reductions In France the govern¬ 
ment compels the rsllw ays to keep tbi lr rates at least 
2 b per cent higher than the rates on tbe competing 
waterways, this practice according to the report of 
the Royal Commission, being baaed on the opinion 
that waterways, because of the longer duration of 
transport, .re not able to com|ietB at equal rate* with 
th. railroads 


osmotic riniuxi aid omtnm. 

I T la known that a current can be generated by 
fon-lng a liquid through a porous dlapbragm or 
filter, but such current* were too small to be of 
practical value The matter has been taken up 
by a German aclentlaL B Schwerin He claims to 
have obtained remarkable results In current produc¬ 
tion A liquid circulates In a tube of Urge diameter 
and at a high pressure Inside the tube is placed a 
filter through wblc-b the liquid passes, consisting of a 
certain thickness of a porous substance contained be¬ 
tween two sheets of wire gsuxe The current Is taken 
from each of the sheets by a wire To produce s cur¬ 
rent we must have the proper liquid and the filter 
must be specially made Adding suitable salts to 
water we find a high value for the current At the 
same time the diaphragm must be made of matter In 
an Impalpable powder to be effective, so a* to reduce 
tbe slse of the pores As an example he uses a pres¬ 
sure of 6 atmospheres for tbe liquid, and a layer of 
finely powdered carbon i/J Inch thick with a surface 
of 32 square Inches, the Internal resistance being 
] 000 ohms when distilled water Is used But a small 
current Is now produced, but when we add ammonia 
to tbe water tbe current Is Increased ten times and 
the electromotive force twice, therefore w* have 10 
times the energy by using ammonia Tbe bast re¬ 
sults are given by fine quarts powder and the use of 
a much higher pressure At 10 atmospheres we have 
*s high a* 8* volts snd 0 8 Ampere, or 18 watts, which 
Is a vary good result Tbe energy seems to vary as 
the square of the pressure, end gt higher pressures 
we could obtain large currents. Whet^ the pores are 
liner the flow 1* leanned, but the energy is about the 
same. Tbe liquid to beet sent in a closed circuit of 
piping 

SAiura ohm *t 


T HE first observations of tbe comet in tbe morn¬ 
ing sky show that it Is disappointingly faint 
Its Intrinsic light baa evidently not Increased 
a* rapidly ae in tbe qaae of eons other carn¬ 
et*. Uataae thee* Is a change to this respect. It wlU 
be tar from con spicu o us to tbe naked ape until th* tet¬ 
ter pari ot May, end those Who wish to see It to tbe 
morning sky will do wen to net field gteeaea, end to 
took for • reach fainter object with ter leas of a tall, 
than our Mot png* Wuxtratlo* of teat week ehowud, 
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CNOimnuira. 

Ik* huiytTUtt BUM last week operated Ute 
•ret electric train through the tunnel* under Men hat 
tan Ulaad and the Seat Rlror The train, made up 
of »t* construction tan and an electric locomotive, 
ran from the atatton in New York to the Tbompaon 
Avenue viaduct In Snnnraide yard. Long Ialand City 

An important link In the proposed waterway from 
the Lake* to the OuU moat be eliminated from con¬ 
sideration of that acheme, at least for the present 
The Motion referred to I* known aa the Illinois River 
Deep Waterway, for whiob It waa proposed that the 
Btate should spend $20,000,000, In the extension of the 
Chicago drainage canal down the valley of the Illinois 
River The bills proposing to proceed with the con¬ 
struction were defeated In a special scealon of the Illi¬ 
nois Legislature, which adjourned last month 

Tie dtp of Beattie Is doing some exceptionally 
heavy grading In the reduction of the steeper hills In 
that city This grading, which has always been going 
on Intermittently, has recently been undertaken on an 
ambitious scale, and under the preaont scheme over 
fourteen million cubic yards have been removed 
When the plan la completed, the total will have 
reached thlrty-fonr million cable yards The work Is 
being done by the hydraulic sluicing method, and the 
preMnt project coven an area of forty three city 
blocks. 

The Orest Western Railway In England Is Installing 
a compact railway ticket printing machine When a 
ticket for a certain station Is required, the clerk 
touches an Indicator which carries the name of the 
station, slips a blank Into a slot, turns a handle, and 
the completed ticket drops out At the same time a 


ways With a view to determining what cffei t differ 
ent depths of water have on speed, tho Board of In 
spoctlon and Survey has arranged that the standard 
Isatlon trials of three vessels shall be made over three 
different courses The battleship "Michigan’ and the 
destroyers "Reid” and "Plusser" will have tlielr trials 
over three measured mile courses, one nt Rockland 
Maine, another at Cape Cod and the third In Dels 
ware Bay 

Tbs Mallet articulated compound locomotive con 
tlnuea to grow In favor, tho reports from locomotives 
or this typo which have been some time In service 
being In general very favorable Tho Now York Cen¬ 
tral system has recently put Its first Mallet compound 
In service on the Boston A Albany line The present 
clues of heavy rrelght engine on that road has a maxi¬ 
mum tractive power of 20 tons, whereas the Mallet, 
when working compound, has 33 tons, and when work¬ 
ing simply 10 tons tractive power The aurcoss of 
tills type In freight service Is undisputed What re¬ 
sults It will give In fast passenger service time will 
tell Th* operation of the powerful express Mallet on 
the 8nnta F6 road will be watched with great Interest. 


ELECTS 1 CITY. 

■■sals is becoming Interested In hydro-electric 
power plants, and Is examining Into the matter of 
electrifying suburban divisions of Its Bute railroads 
An investigation is being made or our high tension 
transmselon systems, and It Is probable that s new 
Hold will be opened for American engineers 
An alaetrle lighting plant In Nebraska la manufac¬ 
turing Ice as a by-product The exhaust steam of tho 
plant, whleh would otherwise go to waste Is utilised 
In the ammonia absorption process of lie manufar 
ture and also for distilling water from which tho Ice 
Is made This venture, we sre Informed, bos proved 
a very profitable one for the lighting company, and 
might be copied to advantage by other plants similarly 
situated 


been discovered In Rochester Tills ioiinIhv* In sub¬ 
jecting the eggu to an electrical current The theory 
la that eggs when placed In storage are allvo and are 
gradually frozen to death, whereas If the life Is de¬ 
stroyed by an electrical torrent before they are plared 
In storage they do not taste stale, even when kept on 
Ice for a long period of time 
In an address recently made by Prof John W While 
head of Johns Hopkins University It was pointed out 
that out of the 220,000 miles of railroad In this toun 
try, only a thousand miles have as yet been elw trifled 
He called attention to tho fai t that the electrification 
of the elevated railroads In New York resulted In In 
rreaslng the capacity of the roads fitly per eont To lio 
aore, tho questions of electrifying suburban, express 


SCIENCE 

According to the Journal Mot Chem, It has boon 
shown that small quantities of bismuth exert little 
or no Influence on the thomlral relation ut rupiier and 
nitric acid 

At a raoaat meeting of the Royal Society of Medh ine 
In London, a warning was sounded against I he reckless 
use of radium Even the reputed favorable effwls of 
radium In tho treatment of cancer were sharply trill 
Used 

lha Ssina Is the fourth laigost river In Frame rank 
Ing In slue below tho Ijolre, the Rhorn, and the Oar 
oune Its drainage haslu (30,870 square miles) Is 
largir than that or the Susquehanna (27,400 square 
miles) or of the Batraiueuto (27,100 square miles) 

Sir John Murray, K C II the sell known natural¬ 
ist, will hi ad an expedition for blologhal and physl- 
nloghal exploration In tho Nurlh Atlantic Although 
mm b has bei n done In thin region nu enormous Odd 
Is still unexplored Mir John nailed from Plymouth 
on the 14th The sea will lie explored to tho depth of 
I 800 feet 

It Is said that Prof Karl Harries of the lulverally 
of Kiel lias produred a symbolic rubber The aituol 
details of tho precess aro not before uh Attempts 
siu h as these have been made again and ngaln but 
with no emnmerelal sum css Tim most thnl ran bu 
said for them Is that they Indicate the possibility of 
producing a synthetic rubber from turpentine at some 



Tha Junior Wireless Hub 
test against bills (hat are now before Congress i 
lng to restrlil amateur work In win less telegra| 
Particularly objectionable to them Is the props 
annual fee of $100, to be cxni ted from all wire 
stations As there are between 40,000 and 00,000 h 
In tho country with their own wireless equlpmi 
this virtually represents s tax of between four i 
five million dollars Of (nurse, very few hoja mi 
pay a $100 fee, and the result would Is- Hist pro 
rally all amateurs would be eliminated from win 1 
experimentation It does not seem aa though I 
would be advisable, because many of tho Impri 


l llO-font lo\M r tclo- 
i double tile powi r nf 
id for photographing 


Advlosa from Washington state that tho chief of 
the Bureau of Navigation of the Navy, tho aid for 
operations, and the aid for personnel, are mapping out 
another extended cruise for the Atlantic fleet At 
praaent tha scheme proposes a naval review at Hamp¬ 
ton Roads, followed by the departure of sixteen ships 
In four divisions for Olbraltar, where the divisions 
will separata and visit the leading porta on the Medi¬ 
terranean It la possible, though not decided, that 
the Heat will proceed thence through the Bum Canal 
to the Philippines and San Francisco, returning home 
by the Straits of Magellan The fleet will include the 
four new dreadnoughts, ‘Delaware,’' "North Dakota,” 
’’Michigan." and “South Carolina," and the "New 
Hampshire" "Mississippi," and "Idaho,” seven of our 
latest battleships, which were not present on the 
former cruise 

We are Indebted to Mr Frank fl Taylor for the 
description Of the new dam with which It Is proposed 
to replace the wrecked structure across the Colorado 
River, which was carried away at Austin, Tessa The 
dam. which will ha constructed of reinforced concrete, 
will rise 66 feet above low water and extend for 1,M6 
feet In length. The portion of the old dam which 
was not carried away wIB he Incorporated In the new 
structure. It will be supplemented by a reinforced oon 
Crete addition, which will raise Its crest si even fast 
higher than the old dam. To prevent the recur ren ce 
of the seepage through the Assured met. Which was so 
disastrous to th* old structure, curtain walla two f**t 
thick are carried down thirty fact below water, and 
at tha bottom of the trenches holes an drilled five 
fast apart to « depth of thirty-fire tact, Into which 
Ufipld content groat will be pumped fit n pressure of 
UAppapdfi pnr sgsare Inch, thus filling th* erevloso. 


monts In wireless telegraphy have been the work nr 
amateurs 

Explosions nre often caused In (lour mills aDd brew 
orlos by nails or other Iron partldue that find their 
way In the grain, and whlrh when they strike Hie 
steel rolls of the mills produce sparks and Ignite the 
finely pulverised material about them Recently a 
large malting concern that had been troubled by many 
such explosions Installed a set of electro-magnet* over 
which the grain Is passed before BHng prepared for 
shipment to the breweries All Iron |iartlr]es In the 
grain are thus picked up by the magnets and 800 to 
1,000 bushels of grain are cleaned per hour When the 
magnets have collected a large amount of metal, they 
are swung to one side de-unergixed, and swept dean 
of any particles adhering to them by residual mag 
netlsm Since the Installation of these magnets, there 
have been no explosions In the mills. 

A saris# of tests was recently conducted for the 
Board of Education of Newark to determine the best 
form of lighting for schoolrooms. The rooms lu which 
the experiments were tried measured 22 by 34 feet 
and were 12 feet high Three systems were tried, 
consisting of twenty two 16-candle-power lamps, five 
76-candle-power graphltlxed filament lamps, and fire 
100-watt tungsten lamps with glass reflectors and 
frosted tips. The tungsten lamps were tha moat eco¬ 
nomical and gave by far the best light st each desk, as 
was determined by lllnmlnometer readings A similar 
lnvMtlgatlon has been made In Boston, where It waa 
suggested that the room be lighted by lamps plared 
along the side walls Inst under the celling In boxes 
with prismatic glass bottoms, which would cast the 
raya IniQ Ut* room at the desired angle 


rtglun or the aim train Is mori or lies absorbed Ite- 
r»nt expi rlmobta by Mr (* I' ltiillir have ahnwii that 
lomavi rcpllia gratings ian h« niadi In give very sal 
lafaitory results, aDd by slight iiKsllfiiatlnlis of the 
design of mounting Uils Ibi in of spm trow ope limy bo 
employed for an) Investigation Tor which the nrdl 
nnry spei truscope Is fitted A valuabl. finluro ap¬ 
is ars to bo that the radius nf rurvatiire mnv hi varhd 
within very wide limits thus piovltllllg Inslriiiui nts 
of dlfforrnt dlsis-rslon nnd light grasping puwir 
The orhits of the two Inner aatelllli s or Uranus wire 
determined by Newcomb In 1873 At that time no ap¬ 
preciable eecentrh Ity could be certainly proved to 
exist In either orbit Oaten Rergstrnnd, of the ob¬ 
servatory of Upanln, Bwedm has rnenlly published a 
discussion of thu observations whleh have Iks d mads 
of these satellites slnu 1KH ihlefly with the great 
36-fncb equatorial of tho Llik Observatory Bergstrand 
finds that tho orbit of tho second satellite llnilirlel, la 
rlearly elliptical and that Us apse, or porlunums" la 
subject to a secular displacement from which a flat 
toning of Uranus at the poles may bo Inferred, and the 
value of oblatonoss approximately calculated No con¬ 
clusive result In rcgnrd to the oblaleness of the planet 
has been obtained b) direct observation Bergstrant 
deduces front the observations, also, thu values of tho 
major axis and ecceutrh Ity of the orbit of Umbrlcl 
and that of the mass of Uranus, which he flndB equal 
approximately to 1/23300 tho mass of tho sun This 
value In combination with Barnard’s value of 2<)7r, 
seconds for the angular equatorial radius of I’ranua, 
makes the density of tho planet 016 that nr llm enrfh 
Be.rgstrand’s values for the mass and density of 
Uranus are smaller than those which havu hitherto 
been accepted 
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THE 


SdMtffie Aaterteiin 

EROSION OF BRONZE PROPttiffit# 

ONE EFFECT OF THE HIGH SPEED TURBINE 


The Introduction of high-speed turblnn engines has 
produced a w rloiiH anionnt of nmelon In propellers 
made of high Umslon broom—a material which until 
recently showed no Herluue erosion efTwta The trou¬ 
ble wliltii the lirnn/c muoufuc turer has boon chiefly 
unupled In provi filing was torroslon both chemical 
nnd gnlvnnlc hut iroNlou or the mechanical breaking 
up of the matt rial by the action of the water, was 
fornu rly m vi r coiiHldered One of the most astonish¬ 
ing < iisoH of Kcvtre erosion occurred In the case of 
I lie t'unnrd liner ‘Mauretania’, for after ahe bad 
Ihh'ii In service about three months, on drydocklng 
the ahlp It was found that all the bronie propellers 
were badly eaten away, those at the stern being least 
affected. The area that suffered moat was situated 
about two feet from the root and toward the after 
edge of the blade The corroded area amounted to 
three or four square feet, and tho metal had been 
eaten nwny In depths whhh varied from a quarter of 
an Inch to two and a half Inches. 

A very thorough examination of the problem was 
made by Dr Oswald Sllberrad who. after an exhaus¬ 
tive aeries of laboratory and other experiments, deter¬ 
mined that the deterioration waa due to erosion, and 
found that it could be prevented by the Use of a 
special bronxe alloy whose chemical and physical 
properties were designed specially to meet the oon- 


Dr Sllberrad came to the oomlualon that since the 
material withstood the old conditions of propeller 
service, the primary cause of the deterioration was 
due to the modified condltlous of higher propeller 
speed, etc. In dlseusslng the new conditions he calls 
attention, first, to the terrific surface friction or the 
wuter Tho "Mauretania" waa originally fitted with 
four tbreo-bladed, built-up propellers, of the usual 
high tension bronse that has been employed for many 
years for the propellers of Atlantic liners They ware 
a little less than 17 feet In diameter, and upon the 
westward voyage tho average revolutions of tho on 
nines were 174, the horse-power developed being about 
68,000 The perimeter of obi h propeller travailed 
through the water In a helical path at a speed of about 
10 & miles per hour, and transmitted to the water dur¬ 
ing the whole of tho voyage no leas than 17,000 horse¬ 
power “The consideration of these figure*," nays Dr 
BUburrad, “onablos ue tn realize that, under aucta 
conditions, the water becomes a very rough flle for 
any alloy to wlthetand. and when the standard bronxe, 
which has proved so serviceable In the past was sub¬ 
jected to these conditions, we can scarcely be sur- 
prlsed that It fallod” 

A curious feature In the problem waa the wide and 
marked divergencies In the degree and position of 
the deterioration in the various propellers examined 
Thus In the sister ship 1 Lusitania.” where the oondl 
tiona were at first apparently Identical, the hacks of 
the propellers wore quite as much affected as the 
faees Moreover, the propellers of certain destroyers 


tratlon) where the helical velocity Is least In look 
Ing for secondary causes, “dirt In the castings” wax 


excluded because the eroded castings proved to bo 
exceptionally free from dirt, “galvanic action” alao 
waa shut out by tht fact that analysis showed that no 
large concentration of copper bad occurred on the 
eroded surface. At the same time the areas of maxi¬ 
mum deterioration do not coincide with the view that 
erosion Is alone tho primary cause, since these areas 
In no com occur at the extreme tips of the blades, 
where the helical velocity is greatest 
After a prolonged research, involving the examina¬ 
tion of a Urge number of cases of propeller deterio¬ 
ration, It was proved that the trouble was primarily 
erosion, although lbs degree to which secondary 
causes entered Into the problem varied more widely 


As the subs ftmr-Madad propstMcs are to be fitted to 
the other two astern shafts it In Uksiy that the 
transatlantic speed may be raised this snmmar above 
the 86.08 avenge at whtsh it now stands. 


ft was in I860 that Mr. Hind read n paper before the 1 
Bays] Astronomical Society In which ha trued the 
•ppeartuioea of Halleyl Comet through the agee with 
the help of the Ohlneas annals, which had only re¬ 
cently become know* la Berops. Altboagh ta was 
sometimes wrong, he ns nearly always right. He 
believed that la the CUasu annaM he tad fatal 
credible references to Halley's Comet hack to the 
1L He recorded It as osrtdflf that “ 


n a series of tests to determine the relative r 



uomet reseoeo its ywimun ia xsia, jsap «s«mw 
allowing the n 

mention of It about the year 1801. The C 

t oamet tn that year. Thai* 
it of It by Friar 01 Us which 
a not reoookuhls with the Chhlsu record, U the 
g Halley’s Comet It seemed 


that he had no hesitation whatever in preferring the 
Chinese statement for 1801, and concluded that the 
comet of 1801 was Halley’s. He MUeved that the pre¬ 
ceding return or the comet waa In 1118, whan. In Jnly. 
shortly before the death of Philip Augustus, n oomet 
was seen for eight days la the evening twilight The 
Chinese annals do not mention this comet but they 
mention comets In the years 1888 and 1184, neither of 
which Hind thought closely resembled Halley’s Comet. 
Cowell end Crommelln have shown that Hind was 
wrong about the partlcuUrly bright comet of 1818, 
which was unquestionably Halley’s Comet Not all 
or Hlnd’a “ascriptions,” as art oritloa say. are recon- 
clUbte with Cowell and Crommelln’s Utret calcula¬ 
tions, but enough U established on all bands to prove 
that Halley’s Comet has been appearing ever since the 
history of the skies has been written 


One ef the new solid propellers sf the “ ■scretaata” 
ef special turbine alloy, which fall to 
•how any erostsa. 

tanoo to oroelon of a Urge number of different alloys 
It was found that the number of hours necessary to 
produce a certain deterioration varied from 84,70fl 
hour*, the time of tho regular standard bronie. to 
117,800 hours for Parsons new turbine alloy, whldh 
waa used to cast the new fonr-bladed, solid propellers 
with which the "Mauretania" and "LuaUanla" have 
been equipped. An examination of these propellers, 
each of which weighs about twenty tons, was made 
after they had been running for nearly alx months, 
by the surveyor for Oormanlacher Lloyd, who reported 
that be round them In perfect condition It U air 
nlflcant, also, that since their adoption for the for¬ 
ward, or wing shafts each of these ships added about 
three-quarters of a knot to Its previous best speed 


A new type of locomotive designed to ssoure smoke¬ 
less combustion of bituminous coal has recently bees 
tried on two or throe of the railways entering Chicago. 
The apparatus Is designed to operate am the coking 
principle The coal Is so fed as to admit of the gaaee 
being first consumed, the resulting ooke being fed to 
the grates and consumed without the black smoke of 
more rapid and incomplete combustion Within the 
fire-box Is a magazine which may he changed In quan¬ 
tity, a ton at a time If desired, from whloh the coal 
la automatically fed to the fire. A rotary Can under¬ 
neath the fire-box affords a supply of fresh air to 
assist the proper combustion of the gases before they 
escape through the tubes, and supplies the necessary 
draught- The arrangement has been used with some 
•uooeas In connection with stationary plants, hut there 
appears to be come skepticism whether the fire thus 
produced will be of sufficient la tensity for locomotive 
purposes. 









WOT-AIR SHOWER 
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BATHS FOR VETERINARY PURPOSES 


BY DR. ALFRE.D GRADE.NWITZ 


wed tar drying hair hr nui of as air currant pro 
dtwad by an electric tag. and heated by an electrical 



Thle ourrent of baa tad air was aoon found to poseoes 
atrlklna curative effects In connection with maladies 
each a* gout rtu umatiam neuralgia etc a dally ap¬ 
plication luting ten to flrte-en mlnutea would allevl 
ate and In the cue of prolonged treatment even cure 
theae allmeat* It la true that the ltmba affected be¬ 


ing especially euaceptlbla to cold after the treatment 
had to be carefully protected by warm elotblng 
Same time after the new treatment had been intro¬ 
duced In medicine hot-air currenta were found to ex 
ert itrIking curative effect! on morbid tissue* and 
In furunculcalg abet vein ete on account of th 
hyperemia (abundance of blood) produced by them 
Thus hotair abower baths have been adopted In an 
extremely abort time, not only In hospitals and aant 
torts but In the consultation rooms of specialists 
aa well as those of the ordinary practitioner Their 
case of handling tbe readiness of tho hot air tans for 
uac la working at a moment a notice after being son 
nocted with an ordinary contact box and rhe control 
of the heat effects at will by a special switch have 
greatly taillltated tbe adoption of the shower baths 
la fact hot air ventilators are able to generate In half 
a mlnnte a strong sir current up to *12 degrees K 
a remit Impossible with any other apparatus 
Tho electro metrical Instrument fat tnry of Dr Rich 
ard Hellbrun In Berlin has recently extended the uae 
of hot-air abower baths to veterinary practice Tbe 
ventilator used In this connection comprises a aeries 
wound electromotor bidden In the handle of the ap 
paratua The electrical radiator heating the drawn In 
air current to a temperature up to 212 degrees Is car¬ 
ried by a connection tube 40 millimeters In diameter, 
Tbe weight of the apparatus la about 2 pounds the 
current consumption of the motor under a tension of 
220 volts la 0 2 ampere and that of the radiator 2 
ampere* A nickel funnel 100 millimeters In length 


and 20 mnilmeten in diameter fitted over the mouth 
piece allow* a hotair current of Increased 1ntenalt\ to 
be amended which la partlcularl} valunlil In con 
naction with a localised treatment 
As dogs and horses are eapeolally susceptible to 



catching told the hotair shower bath affords an nf 
festive means of alleviating and curing tliclr ailments 
oven the most nervo ce dogs becoming net imed to 
the unusual treatment utter Its first upi lliatlon 


THE MICROSCOPE AS FOOD DETECTIVE 

BY P. HARVEY MIDDLETON 


Probably no other form of wrongdoing no vitally af 
fret* us aa tampering with our foods and medic Inea 
Of course the law allows the presence of a certain per 
oentogs of preservatives In foods but It la the excess 
of this allowance that causes a continuous war to bo 
waged between tbe traders and tbs representative* of 
the law And so profitable a proceeding la the tm 
porta lion of Inferior maUrlal Into the ford of the 
American publlo that many large firm* employ ekllle-d 
chemists at a high salary In order that their expert 
knowledge may nsalst them to drive A coach and four 


through that most far reaching and radical law of 
modern time# the Food and Diuga Act of lune 10th 
1806 and ratten on the prexeeda 
In what a remarkable manner mu food la tampered 
with may be gleaned from the fact that a large and 
highly trained ataff of Inspector* and their assistants 
are engaged under tbe 1 oud and Drugs A t to det ct 
offenses of this kind and gicat ai the dtffliultl s 
with whlrli they have to contend For Instance It U a 
chemical task to prnve that polsone us copier salts nre 
applied to bottled vegetables to give tbe m color nnel a 


microscopic achievement to show that a concoction 
lab Id ludu eled us mmwrnot la no hint, nf the kind 
but chlrfl) potato stareh It 1* dime ult to piove who 
tuts brick dust peroxide of Iron or arrowroot In a 
I armle ss looking packet nr roe on or which hand in- 
trede es substances lorh d fi im coal tar Into wines, 
h)iu|s aid It iga in mnk th n nitre ut true Ll\e to the 
y Out, su I li | illl\ is l vlilet lining matter 
beasts a name I fifty Dv letters wll h i Is dle- 
thyldlbenryldlothj trlnmldotrlphenyleael li lellsult me 
Ties alleged olive nil naed In salads Is oft II cotton 
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seed oil, and such substances u burnt sugar Cayenne 
l>cppor, mitli illirr, tiinnln, cnidu main of tartar, 
and Kruic.li plum Juice am frequc nlly liniKirU-d Into 
brandy und wblaky 

The term ‘adulteration’ when applied to food or 
drugs Is Proud In Its wopt-. but has l»on given a well 
defined legal uiiuulng In gimral It may b« said that 
adulteration consists In Injuriously subtrartlng from a 
substance any part of Its natural or Inherent qualities 
or adding to It any Ingredli nt which would render the 
artlrh of n different nature than that of its expressed 
and natural form 

Almost coexistent with the growth of this wonder¬ 
ful touulry, and seemingly as a part of the fierce bust 
ness competition which lias Insidiously developed, this 
evil of focal nnd drug adulteration has arisen Tbe 
conditions of substitution and adulteration of foods 
and drugs were little short of dsplorable leas than a 
decade ago For seventeen long years the bill which 
has now become the Pure Food law lay at the door of 
Congress and during all that time It was bitterly op- 
IKwed by tho manufacturers who had so long enjoyed 
unmolested their privilege of Huppl) lug the dinner 
tables of the nation with Impure foods misleadingly 
labeled 

While this net hoe done mneh good, there Is still a 
very considerable summit of adulteration pructlaed 
Pepper adulteration Is still remarkably eomraan and 
"Pure White Plover Honey Is concocted by the Imi 
taluis of the busy boo from glucose Other enterpris¬ 
ing manufacturers will cause two grains of Cayenne 
pepper to grow where only ono grew before by making 
one of the grnlni grow out of sawdust 0round peas 
nnd beans mey he found In black pepper, and colery 
seed may be adulterated with forty per cent of pow 

In order to run down one elnse of food faking, the 
puro-food experts at Washington have Introduced the 
microscope Into their work ft ran la readily under 
stood how gross adulteration may be detected hy a aim 
pie microscope, os for Instance when fore Ign seeds 
gravel, or powdered roik have la-en mlxod with whole 
amnll spleen. The adulterant may be of euch a char 
aeter as to esraim the notice of the ordinary buyer, 
though with oven a small lens or reading glass the for 
elgn substance may be seen to be very different Train 
the true spire 

The usefulness of the simple magnifier In examining 
food and drug materials, however Is of little value for 
the examination of produels whlrh are made up of 
small particles such as flour, ground apices and pow 
dered drugs In such rases rorourse must bo had to 
the compound microscope with a magnifying power 
ranging from fifty to four hundred diameters 

1 lie world s supply or stare h comes for tho most 
part from a limited number of plants, twelve or fifteen 
Include nearly all that am of much commonlal Im 
portanru To the naked eye those starches all appear 
as a fine white iiowdnr, but under n mlc roseope grains 
or granules are seen which vary more or less In ahape, 
slxs rings nucleus nnd action toward polnrlxod light 
8 oiuc of the* grains are almost spherical, others are 
angular or ovoid and still othcra are very Irregular In 
outline In diameter they vary from one-tenth to one- 
thouaandth of a millimeter In no variety are all the 
starch grains of one slxe, but usually there are fairly 
well-defined limits The way In which they sometimes 
vary will lie seen by reference to tho photographs re¬ 
produced In this article Moat of tho grains show, 
more or less clearly fine llneB of rings upon the aur- 
taoe. In some varieties these are arranged eoncontrl 
ctlly. while In othara the y are eccentric 

"A hllsm (nucleus) whose form nnd position varies 
Widely U certain spec lea commonly occurs In itarchea," 
■ays B J Howard, who has charge of this nihroscopl 
cal work In the Bureau of Chemistry at Washington 
"In some It li at the renter as In corn and wheat 



me end, as In potato and ar- 
In polarised light starches 
y a c roes with the bars poss- 
Wheat Btareh has a central 
la eccentric and well defined 
trales the leguminous type, 
w In the oat a number of 
d together forming s mass 
ireta are examined under po¬ 


larized light Individual grain* In the mass have their 


lly becoming familiar with tbeae characteristics It 
wltb considerable accuracy 
nearly all or the commercial starches Potato starch 
adulterated with rorn etarrh wheat wltb corn floor, 
and buckwheat with wheat are examples of those 
most easily dnti cted One of our photograph* shows 
■ picture of potstu starch adulterated with a consider¬ 
able amount of corn starch The grains of tbe latter 
are easily distinguished by their angular form 

plication of the microscopic 
la found In the examination 
naturally vary an widely aa 
taste that It la Impossible to 
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Identify certain kinds of adulteration by chemical Olid 
physical means alone. A study of the structure of pure 
samples will usually fit tbe analyst to detect adultera¬ 
tion In the ground iplcea aa well as to Identify tbe 
adulterant used In order to work meet Intelligently, 
however It Is Imperative that the analyst should have 
a good foundation In histological botany, slnoe In this 
class or products the plant cell In Its various modtflea- 
llons become* the meins of Identification. In an exam¬ 
ination of this sort nearly all kinds of plant tlssns are 
to be considered, because some spices ore derived from 
roots, as ginger, some from barks, is cassia and cinna¬ 
mon, eomo from flowers, a* cloves, some from seeds, 
as mustard, some from fruits, is red pepper, black pep¬ 
per, etc, and some, surh as sage and thyme, from 
leaves. 

"Unfortunstely," says Mr Howard, "most of the 
substitutions used for adulteration have a structure 
very different from the genuine spices For example, 
although pepper may he adulterated with ground peaa, 
nr beans, It may not always be detected by chemical 
means, especially when olive pits or peppeT shells 
have been added to counteract excessive starch present 
In beans A microscopical examination will reveal 
euch adulteration at once by showing the pretence of 
the large starch grains characteristic of certain 
legumes. In pepper tho starch Is present In angular 
masses made up of small grains." 

It sometimes occurs that a manufacturer has added 
so large an amount of corn meal or foreign ground 
sholls and fruit stones to a pepper as to make the 
adulteration apparent to the taste by tbe lack of 
pungency, which Is often corrected by adding a small 
amount of Cayenne pepper A sophistication of this 
kind can he readily detected by the mlrroiuopU method 
nt anslysls, bemuse the tissues added are so distinctly 
different from normal pepper tissue Tn one of our 
photographs Is shown the microscopic appearance of 
a sample of pepper which waa grossly adulterated with 
ground ollvo stones The starchy material has been 
stained black In the picture, while the partly clear por¬ 
tions, more or less oblong In form, are the stone cells 
of the olive pits 

The capsicum fruits are readily Identified hy means 
of certain eelle found on the Inner portion of the peri¬ 
carp (pod) and others on the seed coats. These cells 
havu rhuiacturlstlr sinuous outlines wblch make them 
easy to detect oven when present In very small 
numbers. 

In toffee and rliorolate preparations roasted rhleory, 
eerenla, and peas In the case of the former and starchy 
materials and cocoa shells In the case of the latter, 
are sometimes used for adulteration Coffee, being 
I he seed of a plant has a structure whlrh Is very dif 
ferent from chicory, which Is a root. The cell walls of 
coffee have a characteristic beaded appearance which 
Is present in but few other Beeds Even after roasting 
and grinding these beads ran be easily distinguished 
while chicory contains sap vessels by whlrh It ran be 
delected 

Chocolate and rucoa are made from the seeds of the 
cocoa plant, to wlllth foreign etarrhes are sometimes 
added Cocoa beans contain naturally a considerable 
amount of stsreh The grains arc small In size and 
Hre easily distinguished from the starrhy adulterants, 
such as rorn and wheat (lours or potato rorn, and sr 
rowroot starches An artificial chocolate coating has 
been examined which was composed of cocoa shells, 
rorn starch, b«ef tallow and some mineral matter, 
probably used as a coloring substance 

In the produi tlnn of artificial jellies Jams, and some 
kinds of confections various thickener* are used 
among which might be mentioned gelatin, starch, agar- 
agar gum trngacanth, and gum arable Some of these 
are dIArult of Identification, while others can readily 
he detected Agar-agar Is a product made rrorn cer¬ 
tain seaweeds, and usually contains the siliceous sheila 
of diatom* These shells are characteristic and quits 
easily detected In the sediment from tbe bottom of a 
dish after the material hai been digested with dilute 
nitric acid Ono of our photographs shows inch a dlato- 
maceou* shell obtained from a sample of artificial 
'lemon slices" In which was found that the Jellying 
material was agar-agar 

Btareh can easily be detected by mlcrocbemlcal and 
microscopical test*. Oum trngacanth and some other 
gums of this class contain a certain amount of small 
starch grains. When allowed to swell In water, a 
delicate laminated structure Is developed by wblch 
these gums are disclosed even in such products os tc# 
cream and marmalades. 

A sample of thickener for cream o om posed of earn 
starch and powdered gum trngacanth is shown herein, 
and illustrates this feature quit* satisfactorily In this 
cose the corn starch la shown plainly aa th* angular 
particles, while the striated bodies near th* oenter of 
the field are swollen fragments of the gam. Tbe mlore- 
scope Is also or service la tbe examination of certain 
edible fata. Thus, If .pare lard 1* dissolved tn ether 
end the latter Is allowed to evaporate slowly under 
proper condition!, crystal! of the lord win be formed. 
Three, if normal, will appear under the mlcroeoope os 
narrow plates with chisel-shaped cads. Beef fat 


treated In a similar Manner will normally erystafljes 
out tn sheaf-like tofts of crystals, th* sad* of which 
are nearly or quite needle-like 

Another application of microscopic analysis IS In th* 
Identification of the fiowen from which honey is mad*. 
This Is of practical value In tbe analysis of honeys 
purporting to be from certain flowers. Although boss 
will almost Invariably gather honey from several kinds 
of flowers, sometimes one or another of these predom¬ 
inate to such on extent os to Import a distinctive odor 
and taste, enough to allow the honey to be called by 
that name By microscopic examination it Is readily 
ascertained whether a so-called apple-bloseom boney 
or tn orange-bloasom boney Is really largely derived 
from the source claimed A photograph showing sev¬ 
eral kinds of pollen found In an ordinary sample of 
honey Is reproduced 

q;grrm>mtdgttcc, 

txb arruTioa or m nam-nAgo. 

To the Editor of the Bcsmtihi, Amsoicah 

I must file s demurrer to on Impression created by 
the Illustrated article which appeared In your lose* 
of the 9th Inst, under the heading “Ringing Chimes 
by Perforated Music Sheets." In referring to Jsha 
McTammsny as one of tbe Inventors of the player- 
piano, I think an erroneous Impression Is thus con¬ 
veyed regarding MoTammany's true relation to the 
development of the player 

Ax a matter of fact he Is known and conceded to be 
the father of the player by everyone In the piano trade 
raralliar with the player history, and his claims to 
IU Inventorship stand unchallenged up to this moment 
We do not refer to McCormick os one of the Inventors 
or the reaper or to Howe os one of the Inventors of the 
sewing machine nor to Crletofor! as one of the In¬ 
ventors of tbe piano, although other men besides those 
mentioned contributed greatly to the development nnd 
Improvement of the aforesaid Inventions. 

Tbe history of every great Invention has demon¬ 
strated that some one man has stood out pre-eminently 
from all his fellows In the course of Its development, 
and the player haa been no exception, and the one man 
who above all others stands forth pre-eminent In tbe 
player Held la John McTammany, while around and 
about him, like eo many satellites, have stood other 
men who have contributed of their genius to develop 
end Improve the Invention In the catw of the reaper 
It was Mfl'ormlLk who overshadowed all hla content 
porarles, on the other band Howe was the presiding 
genius who led the sewing-machine pioneers, while 
Crtstoforl was the pre-eminent genius who Drat eon 
celled and developed tho piano 

It la true that others have Improved upon the hand 
work of Mct'ormlck and Howe aa wall as upon that of 
t'rlstoforl, but nobody Iibh been able to eliminate the 
elements which they Introduced Into their respective 
Inventions, and so long as those essential elements 
remain In their respective devices, just so long those 
inventions shall be attributed to the men we have 
mentioned But the piano Invented by Crlstofori waa 
a mute and silent piano, and auoh It remained from 
the time It was invented, In 1709, until 1876, when 
John McTammany breathed within Its wooden wall'i 
the breath of life, and henceforth It became a living, 
breathing, yea, almost a human tiring, until to-day It 
stands forth the unsurpassed and unchallenged king 
of musical Instrument*. The following definition of 
the player has been acoeptod by the piano trade as 
authoritative 

Jlsycr, s musics I Instrument cawlsdng of s osstng two 
set Ions Mid s series or sounding dor Ices within tbs rasing, 
one of ssId sctlohs adapted to be operated manually, the 
other designed to be operated mechanically by tenuis of s per¬ 
forated sheet on rolls, a wind, spring, or other motor for 
feeding the sheet and winding the rolls, s bellows and mreban 
Ism put In motion by It for actuating tbe sounding devices 
ef the automatic action font pedals or power for driving tbs 
motor, and means for controlling tbs tempo and varying tbe 
expression." 

Now tbs first man to embody tbs foregoing elements 
in a musical lnatrnmsnt was John McTammany, and 
It follows that .It MoOormlok la the Inventor of tbs 
reaper, Howe of th* sewing machine, and Crlstofori of 
th* piano, by reason of tbs fact that they wore tho 
first to embody In their respective device* tho essen¬ 
tial elements which distinguished those Inventions to¬ 
day, and tho elimination of which would make them 
worthless, then by the some token John McTammany 
must be regarded ss the father of the piano-player 
mechanism, for no practicable or salabls player has 
yet been mods that did not contain tbs elements first 
embodied by him In a practical working Instrument 
as early aa 1171. and wblch was publicly exhibited in 
fit Louis th* same year and described by th* preee 
of tbe oountry at the time, while your own ftlre will 
ebow that Mnnn fi Oo applied for a patent on this 
Identical Invention on behalf of McTammany oa Sep¬ 
tember 7th of th* same year, and prior to that nothing 
In the nature of the prsasnt player was known to tbs 
Patent 0&oe or the public, either of this oountry or 
Karopo. WnjjAji N, Tree*. 

Editor Mama Industry. 
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THE SOLAR AND LUNAR ECLIPSES IN MAY, 1910 

BY FREDERIC R. HONEY. TRINITY COLLEGE 




some of tho condition* which 
torero the moon'* motion rove*la the treat complex¬ 
ity of tho lanar problem While the earth’s volume la 
nearly fifty times the moon's volume, Its weight 
Is more than eighty times—the density of the 
moon being only six-tenths that of the earth. 

As a consequence, tho common center of grav¬ 
ity of the two bodies Is within tho earth at a 
distance of over a thousand mites from its sur¬ 
face, and It Is this point which moves In an - 
elliptic orbit around the sun. Twice each month 
the earth and the moon exchange place# with 
reference to the sun The moon's orbit Is an 
ellipse with the earth at one focus, and the 
plane of the orbit Is lnallned at an angle of a 
lltlls over five dogmas to tbs ecliptic. The eo- 
csntrlclty Is one-eighteenth, bnt the elliptic 
form la subject to great variations The moon re¬ 
volves around the earth at an average velocity of a 
little over five-eighths of a mllo a second. hut Us path 
In spare Is the resultant of Us motion In Its orbit and 
of tho earth's motion at a velocity of eighteen and 
five-tenths miles n second. Illus¬ 
trated at Fig 1 The arrows A 
and a represent the velocities of 
the earth and the moon In their 
respective orbits. When tho moon 
Is st M, between the earth and the 
■un, the direction of the moon's 
motion Is opposite that of the 
earth At W the earth and the 
moon are moving In the same dl 
rertlon At these point* and at 
any intermediate point if" er W" 
the moon’s path la the rosultant 
of tho two motions. The plane of 
tho moon’s orbit rotates slowly in 
a direction contrary to her or¬ 
bital motion, and the perlgen has 
a alow motion In tho sanin direc¬ 
tion as that of the moon 

While tho condlUonB which de¬ 
termine the moon's path are com 
plex, observations extending over 
long periods of time show regu 
larlty In the recurrence of 
ellipses. (See g< ovrinr Amfsi 
cav. September 12tli, 1908 1 The 
direction of the line of nodes 1* 
shown In the plot of the earth's 
orbit for November 1009 at the 
date of the last lunar ei llpae, and 
also In the plot for May. 1910 
During the Interval this line ro¬ 
tates through an angle of over nine 
degrees If the positions of tho 
earth at the dates of the solar 
and lunar oc llpses in May bo earefully plotted, and the 
moon’s orbit magnified, the situation of the moon rela¬ 
tive to the ecliptic may he determined by an Inspec¬ 
tion of the plot The arrow A shows the direction of 
rutatlon of tho orbit, and a that of the moon's 
motion 

At tho dale of tho aolar w llpse (May g 7 d ) the moon's 
orbit radius Is projected an tho plane of tho ocllptlo 
In the earth's orbit radius, and the moon’s position 
Is In that part of the orbit which la below the ocllptlo. 
This la shown more clearly In Fig 2, In which thn 
orbit la magnified one hundred and sixty limes. The 
moon's position la shown at Orecnwtch noon from 
May 1st to the 28tb, and also at the dates of the 
eclipses On May 8 7 d, the date of the total eclipse 
of the tan, the moon will be nearer perigee, and ap¬ 
proach Ing the ascending node N which will bo reached 
between the Bth and the 10th The enlarged plot 
shows dearly that thn moon will bo below the ecliptic 
IU shadow will therefore be projected on the south¬ 
ern hemisphere The path of totality will be between 
latitudes 40 and 70 degrees south, and aa a partial 
eclipse It will be visible In Australia, New Guinea, 
and Java. On May 28 74 d the moon will be below 
the ecUptlc, and will pass the descending node V on 
the same day The beginning of the eclipse win be 
visible In portions of Africa, southwest Europe, North 


for each date In Fig 2, and the curve 1* traced through 
the positions of tho moon The orbit of the raoou at 
the date of the solar ocllpse Is also shown In the 



Mo,e 

The earth intis* the May eclipses. 

curve of the moons path (Fig 4) there Is no point 
of Inflection, that la. It Is always concave toward the 
sun. The earth move* about throe and one-third times 
the diameter of tho moan's orbit oarh day 
Figs. 6 and 6 are projection* of the earth on a piano 



Velocities and motions of rarth and u 


which Is parallel to Its ails, and perpeudh ular to tho 
piano of thn ecliptic In those projections between the 
vernal oquluox and the summer solstice, more than 
one-half at tho visible surface Is Illuminated The 



am Pacific Ocean, tbs ending visible In South Amer¬ 
ica, North America excepting Alaska, and the central 
and southern Pacific Oosan. 

In Ftgm. t and 4 a portion of the earth's orbit In 
lfmy and the moon’s orbit are drawn to the same 
scale, showing the projection on the plane of the eellp- 
Uh of the moon’s path in apace between the dates 
Of the eclipse*. The plot by the larger scale (Fig 8) 
show* how points on the carve are obtained bet wean 
«»' fat** May 8th and llth, Greenwich noon. The 
;:***>.«** iWt* IS dffiWB S«r*iw to tha position 


Eorthi Moot* Path 


Project lei of the m sen’s path on the plane of the 


THI SOLAS AID LOVAS X0UPU2 tf MAT, II 


cities, and probably will bo applied to a greatly rami¬ 
fied postal enterprise In tbo near future The chief 
question that arises In consequence Is whether a sys¬ 
tem of delivery similar to that or the pneumatic 
tube can be Installed for greater distances and 
at the same time afford an enlarged rate of 
speed At tho present day pneumatic postal de¬ 
livery I* found only lu the large cities, and be¬ 
ing restrlt ted to local business, asks a rather 
exorbitant price for such service It Is plain 
that thn employment of such a mode of distri¬ 
bution to distant points consequently among 
the titles also must give a wholly new asimet 
to tho present systems of commercial Inter 
course The first attempts made for the devel¬ 
opment of this Idea were those of a company 
formed In Parla A recent number of Der 
Klectrotoobnlsche Anzelger states minutely the techni¬ 
cal formation and otbor progress of this enterprise 
which has rcarheu the stage of thorough practicality, 
the result of tho quite facile function of the experi¬ 
mental line In use her Ihe near future the Purls com 
pany Intends to (onnmt the 
larger titles of Franco through 
Hh trie postal routes that shall 
not have frequent Intermediate 
stations 'I ho rate of Hpeod pro¬ 
posed Is 310 km (119 miles) an 
hour Tho i h purity of tho auto¬ 
matic express car la In la 3 cu 
m (3 8 cu yds) approximately 
and tho weight of a load consist 
log nr letters and other postal 
pieces uf smaller dimensions shall 
not i xi c od 100 pounds 
Tim roudls-d ho to HiH'Bk, on 
wlilib with delivery shall be prac- 
tlwii must of i nurse, be so|>ar 
alcd di finitely from all other 
nvcniua of pbyslial communica¬ 
tion must Im Innccisslblc to the 
pnlilli and this result can be pro- 
iiirotl only either through an ele¬ 
vated road or through n tunnnl 
tor their experimental road the 
lompuny has chosen tlm latter 
dcvli fi and has built a tunnnl 
which contains two rails, one 
abovu tin niher and of which the 
i rose-section measures 8 sq m 
191 sq yds.) For the round 
trip beginning at intermediate 
station* hrnoches and switches 
are provided Thn funrtlon of 
the exiierl mental road, procured 
through an electric circuit, Is 
Hiirh that tho highest speed Is 
reached very quickly The i are hove two wheels which 
run on the lower mil anil also two rollers wbh h fol 
low *ho upper rail uud hold the mrs In position The 
turn, moreover have a middle conqiartmcn* for mall, 
and other divisions for the motors and the devices 
used as brakes In Trnnt nnd behind the body of 
the cars Is a conical point to diminish the resistance 
of tho air The framo of tho cars Is of Iron exclus¬ 
ive lv The motors am attnebed to the frame by nutans 
of If vers which swing around an axis perpendicular 
to the direction of trawl The mrrenl Is applied 
through un upper (ondult anil the brakes are worked 
by compressed air hh will ns by (In resistanti of tlm 
air artificially lncriuiud by the wings attached to the 
sides of tbo front end of the tars These wings streti b 
out to catrh tho air This device can stop a car within 
onn minute Bnd In a distance or thru kilometers after 
tiro current Is Interrupted but la used only as an ac- 
censory to prevent thn loo rapid ilestriu tluu of wheels 
and rails through the exclusive use of the rail broke, 
a source of inoet active friction 


The Fan Hall of the Futnre. 

The principle of a mechanical delivery of mall hax 
been established by th* highly successful use of the 
pneumatic tub*. This device Is not the least consplcu 
m among tha tschsloal Installations In the large 


A patent reienlly granted to t'nrl Farkns of New 
York, deecriheB a method for milking Incandescent 
lamp metallic filaments which consist* In producing 
on a conducting core a highly refractory coating by 
decomposing tn a vacuum the vapor* of a salt of a 
highly refractory metal In the presence of vapors of 
pyrogall, with final reduction In a vapor of hydmgin 
In detail, tbo vaiwra of (hlorlde of chromium and pyro¬ 
gall are Introduced In a vacuum containing tho eon 
ductor, which serves as a core which latter is then 
heated by tbe passage or a currant the vaimrs are 
thereby decomposed, nascent carbon from the pyrogall 
acting as a cement chromium probably being formed 
When tbe coaling has thus been produces] the vapors 
am removed and hydrogen gas Introdiued, whereby 
tha deposition Is reduced to metal 







Borne of the little craft that competed la the racing, 

MODEL MOTOR-BOAT RACING 

B Y H. D. J O N E S 


Model motor-boat racing, a now sport, ha* caught 
the popular fumy In England, and la bring taken up 
In all tho large titles. With a view to emouraglng 
owner* of model* to entor tholr boat* In tbn varlau* 
luimwtltloiia. challenge cups are offered by tho clubs, 
aud l lie (Oiidlllun* are made bo broad that every de- 
■Igner feels that tin re Is a chance to win a trophy 
The prlUB ar, h warded for speed, for workmanship, 
for the geuernl appearance of the model*, for the 
Ubavlor of the mmhIncry and the performaneo of 
the iKiatn while on the water 

Vol Iihk than MOO spectator* gathered recently at 
Clupliam Common, one of the many open iparen In 
South laiiidnu, to witness the regatta on the lake 
The competition brought to the front somo of the 
H|>eedleMt raring modi Is, some particularly One onoa 
of saloon Hteamers, liners, and torpedo boats, and 
other i raft that were built for appearance rather than 
for rating 

Thi rules or rating were very simple Each owner 
started his modi I boat to run a straight lino over tho 
rourse at the end of which officials appointed for tho 
purpose waited to "catch" the raoere and return them 
to tin lr uwnerw. After tho models were once started 
no Interfcrente was permitted, the ability of tho 
ungtililiul boat t<> keep la a line for the finish of the 
courst hi lug part of the qualifications for prlue win 
hlng 

O'er a course measuring fifty-one yards, tour boats 
were started In the first race, at whhh the acoom- 
panylng pictures were taken The best lime was 
made by a steam hydroplane, the Tolly," In 0 1-6 
seconds, "Sunny Jim ’ a gasoline craft, did the dls- 
tunio In 12 1-t) second*, "Loda IV,'' a steamer, covered 
It In 1 r > 4 3 seconds, and the fourth steamer, Tdnnno," 
lu 21 seconds 

On running off the Anal heat, boat against boat In 
imirs the 'Runny Jim" acored three wins, the "Lsda 
IV two wins and the “Idunno" one win thus taking 
first sicond nud third prlzca In the ordor named 
The prises wire sllier lupa The "Folly," the fastest 
boat lu the illmlnallug trials, unfortunately ran off 
her course In the finals through her propeller fouling, 
and not bring nblc to get going In tho other*, the had 
to give her opponents a walk-over 

Steering troubles were responsible for many awk¬ 
ward result* In the oiler race*. While balled by tbe 
e'lectatora as adding greatly to tbe enjoyment of tbe 
regatta, the failure of the little craft to kaep their 
pointing and the perversity of the machinery whan 


left to It* own resources proved sources of great dis¬ 
appointment to the owners of models that failed to 
keep a true headway Boat* that had run as true 
an a die on practice exhibited a tendency at the 

regatta to run anything but straight, or not to run 
at all Oasollne motors refused to start, pumps gavs 
out, boilers leaked and the models exhibited a crank! 
neaa that showed there Is a lot of Improvement neces¬ 
sary before this upon can be brought to perfection. 
Out that Is why the regattas are encouraged The 
weak paints of the models are strengthened, and 
motor-boat building la benefited as the result of the 
lessons learned from tbe eccentric performance* of 
the models In the cup races. 

The reliability of electric power In model regattas 
was demonstrated again and again, one finely-modeled 
liner, the "Falrholme," although not built for speed, 
•coring through the certainty of her )ierformance and 
the untrustworthluesa of some of her competitors. 
The surprise of tbe meeting was the performance of 
■ flnolymodeled gasoline boat, the "Sllrer Dart" So 
fast was thla entry, that the officials stationed to catch 
the models at the poets could not reach her when a 
little off the line, and the aworved away Heading off 
down tho pond, the little boat eluded a second at¬ 
tempt at seizure, and before aha Anally came to band 
she had completed two ronnd trip* In brilliant If some¬ 
what erratic fashion, to the admiration of th* apse 
tetors. 

The expediency of running the regattas on a circu¬ 
lar Instead of a straight course la alto engaging th* 
attention of the experts, the difficulty of handling 
and controlling the big tut boats being vary evident. 
In sending these speedy craft on a straight ntn across 
a small pond lertoui accidents seem unavoidable. On* 
beautiful model, the Tfonlma II," after aoosmpl&h- 
log several fine sprints, eluded th* oatebsra, dashed 
of on s course of her own, and wound SP a eerie* 
of mischievous gyration* by running fail tlR into 
the bank, seriously damaging bar hull and deranging 
the machinery On a large lake, with a round score*, 
inch accidents, it is thought, might be avoided by s 
circle of catehen standing ready to keep the boats on 
their way until tbs distant* is oempteted. 

The model motorboat regatta* hare foatlfled their 
existence by promoting l oip rorea es t sad bringing 
unknown destgnoro and foreston of motor-fcoata and 
motorboat machinery to tho treat Instead of prov¬ 
ing their boats In ttmid wttrt s nent on noose owt-of- 
tbwway pond, a test that aff or ds no poonftOMy of com¬ 


parison with the work of other designers, a number 
of men with kindred ambitions are brought together 
In these challenge meetings, and the test of the new 
boats capabilities la thorough and convincing. 

The sport has progressed so far that a national 
challenge rap Is ready for the competing designers 
and model owners of the United Kingdom, and the 
various clubs are about to hold a general meeting to 
draw np rules for the government of the cup regattas 
Naval men are especially Interested In the exhibitions. 
At the regatta, which was the subject of the accom¬ 
panying pictures. Lieutenant William Barrett, R.N., 
attended with a party of naval cadets and rendered 
many services to the committee 


<M ef *0,000 ruib-rom Mm* Llgktlag Float. 


Aa tungsten lamps require only S9 per cent ns much 
energy as tbe carbon type for equal Illumination, they 
have greatly reduced the cost per candle-power of in¬ 
candescent strgpt lighting. 

What can In. done with such lighting In n small 
town Is Illustrated by the following costs and operat¬ 
ing expenses for a plant to generate and distribute 
tungsten street lamps of 10,000 candle-power total. 

Unlike the merely nominal rating of are lamps, 
which are a number of times tholr true candle-power. 


dlft’Dowftr in fcMUaafcai dlrMtiotuL 
The capacity of M,000 camdlmpower Is selected si 
nearly salted for street lighting In many medium and 
small towns, aoconUng to the density of illumination 
required. It lamps of 40 candle-power an selected the 
eapantty named amounts to 100, and with lamps of to 
eandle-power th* M,00« oandfopowqr .opacity win 
operate SW* the efBclreny befog the same in either 


With A00 of th* 40-oandti Lamp* spaced 100 feet 
apart, or UO of the to-eendi* lamp* MO feet apart, Mr 
000 feet fo length of street* may be lighted much bet* 
ter than l* usual fo mall plaoea, wblfo onUaary re¬ 
sults may be obtained by spacing the ttcaadl* leaps 


100.000 feet, or II a 
fo th* follow fog esti m ates of th# am east a m? opar 
atlng ex penses of s *0,000 eandto-pover plan i, U is ash 
surnd that each part rf ths equlpmeat, fra* 
tretare fo the poles, is wssd merely for thn purpreaef 

mnat lfottfo SO .ttfot hath t*M am •****%, 

-w for tfo. aregrehUrfl,* 
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aa yopc wttfc oomnaercWU asrriee am Uk« jemrty for each <* Um 40-oandle lamps burned 4 000 

M. hewn, or to «11 coot per lamp boor of burning An 

• aaUnaft aI Ant to* to w n x suitable plot of each tOotndle tungstsn lamp operates with SO watts, 

■Cattoa taUdfef Of brick, concrete and eteei, the expense of 0 <1 otot per lamp boor, including 

a tank to neelre petroleum by the oartoad, a Interest, amounts to 11 oenU per kilowatt hour con 

r engine aid acoeeeorUe, an eleotrfo generator romed In the lamp 

i nets—try eppamtna and Instruments, pole The tame ooncluston U reached by conelderlng that 
MOW feet of streets, circuits oa these pole* at the eOcleacy of llfi watta per candle-power the 
betributlon of tungsten lamps of 10,000 agsre- production of 10.000 oan dle-powcr requires the delivery 

of 16,000 watta at the lamps and tbla 
during 4 000 hours amounts to 100 owl 
kilowatt hours, wbloh Into the annual 
exponas of M100 gives 0 4 cents as bo 


The Ooaliaga OU Metric!, talirerala. 

A report on the geology and oil ir 


I aM aeoaeeary apparatus cad Instruments, pole T1 
• ok MOW ft* of staraets, drcnlta oa these poise at t 
the distribution of tungsten lamps of 10,000 aggro- prod 


Monterey 110 mile* away with Ban Francisco Bay 
WO miles away and with other points 

The report describee the topography geology paleon 
tology and oil In the Codlings district which have 
been In part described In an earlier report published 
by the Burvey but not now obtainable The present 
report Includes a more complete discussion of the 
district and many new maps sections and other lllun- 
trations betides a paper by Irvlug C Allen on tbs 
chemical and physical propel tics of the oils tinny 
lute resting points In connection with the history nr th 
region In past geologic ages are brought out and b\ 
means or careful cleanlptlona of the formatl us n 
fouudatlon la laid both for an accurate study or tin 
occurrence of oil within thla region and for the tracing 
nr rormattone and oil horlsone In either parta of Call 
rnrnla 

11k report covtis 164 iwgts and Includes 62 plates 


View of the lake, show lag the start 


gate oandle power In any desired sixes 
and natures on the poles for 600 of 
those lamps all erected and con 
aeeted compute and ready to operate 


For this JO 000 candle-power plant | 
as above with 600 lamp fixtures 
erected the total first coat la |14 J00 The “Ml 

or 71 cents per caudle-power ca¬ 
pacity giving 128 40 |K*r 401 audio 
lamp This coat or plant la baaed on present market 
prices of materials labor and apparatus and assumes 
ordinary conditions at the place of erection In 
places where prices and freight rates aic higher than 
la usual In the eastern hair of the United States an 
increase of cost would result 

Operating oxpenses of the above plant will vary 
with the number of lamps used even though the 
total candle power remains at 20 000 because of the 
cost of lamp tenewals and also with the hours that 
the lamps burn yearly 

All nlgbt and svery night lighting to ths extent of 
4 000 hours per year la the most desirable and costs 


on moon and other ached 
iw as 1600 hours yearly 
night lighting la gradually 
displacing the short, hour service and the following 
estimate of operating expenses Is for lamps burning 


f 14 joo at o per cent This expense or |6 200 covers 
all depreciation ol the plant as well as the operating 
expenses that Involve an Immediate outlay or cash 
Apart from the Interest charge 'he annual expense 
of operating the 600 lamps of 40 candle-power each 



i la about 16 mUis wide l 
iO miles long stretches 

the northeast base of The “Simj 

Diablo Range and In 

i a band of productive oil land < uillca wide und Mure 

Ilea long at Its north end and a narrow strip of talking 

nd along Its south western boundary steamer 

i region Includes about 660 producing wells which formed 
In depth from 600 to 4 noo reef auil pc ni trste . ate I 
from 20 to 200 feet of oil sand The product ranges ntitkd 
rrom a black oil of 16 deg BaumO to a green i II of 1 some In 

deg Batunf The yield of single wells differs greatly lug and 

ranging rrom i to J000 barrels a day which 

The district Is the leading producer la c, 


The “Snnay Jim ’ makes a great pace. 


Mure Is often much lot* thinking and loose 
talking conn ruing the stability or oceangoing 
steamers among those who ought to be better In 
formed than eomnunt-, made sometimes seem to Indl 
eate The mathi Is set right In an excellent article 
ntitkd Stability of Ships Mward Person gives 
some Interesting earn euiiHtrmlions Tunnels In Dc 
lug and Tunnels to ( oim Is the title of an article 
which gives much use ful Information Richard 




"XonfaM,” mM * » steam “ffafatotee,* M aftetris 11 


“Belvedere U,” a gasoline mo de l 


a gasoline craft. Mote tl 

heavy wake. 
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ROUGIER’5 SPECTACULAR MONACO FLIGHTS 

BY THL PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


A year ago, despite the offering of aubelantlul 
prises for flights across tin Hny of Monaco, no avl 
alor made tint attempt Tlila y«nr hom v.r, au<h l>lg 
si rides haw* been madi In tin nrt of flight that there 
arc probably a wuri of avlatore who are willing to 
try a flight on r water, even without any special 
nrrnngi mi nl* Is Inn Hindi for landing In this de¬ 
limit In i aw lIn y arc foriul lo do thla 

\S (111 Mil Kpnliuular flights of Fautlum and Cbarlre 
K lluinlllnii ovir Ihi l’mlfli Oii-aa last January as 
mi i xanipli’, Hnugicr, a famous Freni h cyclist and 
niiinniohlllHl who has latily Joined the flying ranks 
mrly laid month mode some thrilling flights above 
Monaco Hay photographs of which wn reproduce 

The IIrst flight of an aeroplane over Monaco Day 
was nindi on March 3rd Starting from the quay, 
Hnugicr dew rlbed a figure light above the bay and 
flew 011 r Cape Marlin at O height of 250 feel He 
lundid Hnfilv at Ills starling point after a flight of 

Itirnghr's seiond flight above tliu liay was made on 
I lie Olh Ultimo 111 llic presence of the 1’rtneo of Mo- 
naio and a large number of s|ms tutors This and tlio 
flight tlio next day were naeli from 5 to 10 minutes’ 
duration On the 7tli he passed 100 foot above the 
line of fortlfli allnns as shown In our front-page 
Illustration, and flew 


realvo power and the gyroscopic action of the motor 
undoubtedly had something to do with both of them 
ratal accidents- LeBlon made a speed record of II12 
mllee an hour (C kilometers In 4 minutes 2 seconds) 
at the Heliopolis aviation meeting near Cairo last 
January 

seemed? to a cusnsa wrtsna 

While flying In a Curtiss biplane above San Fran- 
itsco Day at Alameda, Cal, on tho 5th Instant Frank 
Johnson plunged Into Uie water from a height of SO 
feet owing to his lasing control of the machine For¬ 
tunately he was uninjured, and was able to extricate 
himself from tbo aeroplane (which was not badly dam¬ 
aged) and to swim toward the shore He was resound 
by men In a skiff 

riHHT THT or VAESITAJ. KOdOrlUdE. 

Tbe first lest of Major von Paraeval’a large mono¬ 
plane occurred on tho 14th Instant above Lake Plan, In 
Oirmany This machine lias s spread and length of 
45 feet, and Is fitted with a 1 JO-horse-pownr 4-cyllnder 
motor The trial Sights were made In a violent and 
gusty wind with two men In the machine The mono¬ 
plane eapslxed, and fell Into the lake The two engi¬ 
neers, Hoff and Dim liman, were rescued This ma¬ 
chine Is provided with both wheels and floats, but 


on the S«th ultimo, LeMane had a narrow eaeape. Ha 
was at as estima t ed height of IKK) feet when Us pro¬ 
peller broke and flow off. Quickly stopping Us motor, 
Leblanc skillfully glided to earth amid tbe cheors of the 
spectators. 



Three months ago, a party headed by Thomas Lloyd 
left Fairbanks, Alaska, for the purpose at climbing 
Mount McKinley The summit was reached on April 
3rd, after a month of steady climbing A camp waa 
established at the base of the peak In March. The 
companions of Thomas Lloyd were W R, Taylor, 
Charles MeQontgle, and Daniel Patterson @Ix other 
men ware also Included In the party, bat they were 
left In care of the four campe established on the way 
toward the top of the peak. Up to 12,000 feat the aa- 
■cent was easy, but the next 4,000 feet were climbed 
only by hewing steps out of solid Ice When the lt*- 
000 -foot level was reached, a Anal push was made by 
the four men named, with soccees. The expedition 
bad Its inception In the violent controversy which 
raged when Dr Cook was lecturing To settle the 
point whether or not he ever climbed the mountain, 
and to prove that It could be done, an expedition waa 
flnanoed by August Peterson and William McPhee. 

No trace of Dr Cook's 


straight arrow the bay, 
attaining h height of 
1,300 ft*, t above Cap* Mar¬ 
tin Despite eoiuo rather 
strong wind gneta the hi 
plane flew with «tiadlneaa 


geroualy On hie way 
bark to the atari Ing point 
Konglcr iiorformed evolu 
tlona above the raHlna of 
Monte Carlo at a height 
of 300 foot Finally he 
flew ba< k to tln> rock of 
Monaco and landed with 
precision upon (he nar 
row quay 

On Mari It Kth he Again 
started from I hi ipiny of 
the port, and fh w straight 
for Cairn Martin, arrow 
the bay Hi r<wi to a 
height or 000 fc. t de 
airlbod a • Ire In nhoic tho 
bay iiamird ovi r I he rocky 
shore at Mnnato and 


flight Tin next day he 
made his longest and 
most Hpeetai ulnr flight. 
Starting ut 5 10 P M , he 
row rapidl>, »nd described 



Rough-r flying over the yachts In the Ray of Mosses la hla Tobin biplane. 
THE AVUT0A IU» OTU HOOT MIL (KLXTATIOM *021 TOT), AOT THULLXD If 01 AGO 10ft 1 


Then, hi III rlalng, hi dew abovo Mont Hgel (eleva¬ 
tion 2 625 fr<t) Pawing over the summit, he flew 
tu Is Tnrbli where he turmd ut a height of 300 feet, 
and flew baik In bln starting imlnt The length of 
this flight wuh 22 minuted and 21 m rondo. On Mnrch 
10th Rouglcr again flew around the Day of 'Monaco 
and on the I Till In made anolhei fliu flight of a quar 


Hgel (eleva- whether or not It started from the water la not known more Information will 

unit, he fliw aeyot cured by a party of four 

it of 300 feet. h tmiT ok Tin kabbk ltwao-AMorLAvr. D&rrl), tbe golde who 

he length of Credit for nroduilng tho first aeroplane to rtao from bote Lloyd’s claim 
*■ On Mnrch watir and fly mUBt apparently be given to M lienrI 
y of Monaco Fabre, who, according to the French Journal L’Aoro, 

:lit of a quar suicoedcd In getting his combined hydroplane and A ' 


ascent could be found on 
either of the two peaks 
which constitute Mount 
McKinley No records of 
his wore discovered 
Various estimates have 


tain’s height W A 
Dlckoy, an American pros¬ 
pector, estimated It at 20,- 
000 feet and gave the 
I peak its present name. 
Robert Dunn, who made 
four attempts to climb the 
peak, estimated Us height 
at 20,300 feet 
Inasmuch as the present 
parly was not properly 
equipped to measure the 
height of tho mountain. 
Us achievement Is not of 
much scientific value 
Fortunately Prof. Her- 
schel C Parker of Colum¬ 
bia University has ex¬ 
pressed his Intention of 
climbing the peak regard-, 
lew or Lloyd's success. 
Dr Parker will approach 
the peak from the south¬ 
ern aide, and will study 
the glacier and various 
phenomena. He will take 

with him scientific lnitru 
menta, by the skillful use 
of which undoubtedly 
be obtained than could be ee- 
uneclentlflo but hardy explorers, 
exposed Cook, Is Inclined to dis- 


tnr of an hour In Ihi rnureo of which lie passed 600 
feet almv (’ai« Mat tin following tlm roikj short of 
tin coast In returning These flights of Rouglcr an 
Ills Villain biplane tli monatrite that a considerable de¬ 
gree or automatic stability tan he attained by vcrticnl 
parllllons lalaecn tht main planes, and quite dls- 
iredlt the tabled report Just rcictved from France to 
tho eltnt that the Votsln brothers have given up as 
Imprartltal tbntr system of Inherent antoraatli stabll 
lty, and have adoptad wing warping Instead 


Aeronautic News al Hum and Abroad. 

ut mov’s katai Aooine.TT 

Dealdea the record flights by Rongler above Monaco 
Hay, Lc Blon, another famous automobile racing driver 
who has been flying a Blfirlot monoplane, made a won¬ 
derful flight above the Bay of Ran Sebastian, Spain, 
on the 2nd Instant lie started In a high wind, and 
made several circle* above the bay at a height of 
150 feet, when suddenly the monoplane tutted upglde 
down, and fell Into lie’ shnllow watir The Intrepid 
aviator won Instantly kill* d Ilia ntaihlne, like that 
of tli- Hi-fated Delagrangc waa fitted with b Gnome 
jrvolving cylinder motor of W hqrec-power Tjn ox- 


aeroplane to leave (ho wafer and tnaku several flights 
t,J00 to 1,500 feet tn length at heights of from 6 to 10 
feet lie experiments were made at the Port de la 
MMc ut Marllgucs, a Uty near Marseilles. The first 
successful flight from water waa made on March Slst 
kxw hbcosuh or KUIIIIT with rAHHsaugga, 

On tbe 5th ultimo Henry Forman broke all records 
ol flight with one nr more pomengeri by carrying Mr 
Hevardson, of the Dali) Mall, acd Mme Frank for 1 
hour, 2 minutes and 25 seconds. The performance 
was Accomplished with «a new and smaller biplane 
than he hu been In tbe habit or using. Just a month 
later, on the Nth Instant, De del Klnet, a Belgian, 
broke tbe world s record fo» flight with one passen¬ 
ger by flying 2 hours sod 20 Nin.-lcx at Chalona. Thta 
record waa also mado with a Famar, machine, 
a new enoaa-cotnrrav aaejan. 

UmUe Dubonnet, on April 3rd, won the 100-kflo 
meter (62-mlle) croee-country flight prtae ottuvd by 
La Nature He mad- a flne flight from Savlgny- 
eur-Orgc to FertAHt At bio (about tt miles) In 1 hour 
and MV mlnutee 

kfiwt ok a ruumjaa mwakiro in ruonr. 
While practlalng at Pan with his BHrtot monoplane 


A new system of electric lighting for theater scenes 
was tried not long since at the Imperial Opera of 
Berlin, and. It Is stated, with great success. It la the 
Invention of the Spanish engineer, Fortuny, aad usee 
an arc lamp as the sou roe of light The rays of the 
lamp, Instead of falling directly on the scene, are 
thrown against a series of silk bands which are on 
rolled and set In any position by means of pulleys. 
The bands serve to refleet the light and change It Into 
a perfectly diffused light The new method alto in¬ 
cludes a sky which Is formed In a quarter of a sphere 
and composed of a steel cap which la treated with a 
dead white coating The diffused light Is sent into this 
dome and gives the illusion of an unlimited space. 
Another Interesting dsvloe la used to dispense with the 
ordinary clouds which always have a rigid appaarenoe 
to the audience. These now appear to bo quite plastic 
ond mobile, 8och result is secured by the use of 
mirrors which reflect painted screw* representing the 
doada. Whw the mirrors are reflated slowly, tbs 
clouds appear to slowly move over the sky. All the 
present system Is Worked from four small reblos which 
are placed tn the sodttortum. Gompetest persona an 
of the opinion that the prim et Isvsnrioa forms A tm- 
side ruble proffnaa from an artistic to W*0 tm « 

»otf aM eoOMOJttl OMHttr . , T 7 ' 
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An Automatic Projecting Lantern with Electrical Control 


BY JACQUES BOYER 


Hitherto It haa been neon-try for a lecturer tuinf through the rotor R, which conaoquenMy, 
lantern Illustration! to employ an oeelstant to operate Monies* By pressing the key a. tho 1 ui 
the lantern and tneert eaoh illde at the proper moment through the rotor circuit In the direction Indicated by 

11 llonlln hme invented on automatic lantern tKlg. 1) tho arrows, and by role—lag n and depressing a ' the 

which dispenses with the services of tlie assistant current and the rotation of the motor arc reversed 
The logon loot mechanism which Inserts end removes The Imnudcscent lamps L and L‘ am bridged on the 
the slid— can be adapted to any projecting lantern 
and enables the lecturer, by pressing an electric but 
ton on the platform, to show any picture at *111 The 1 
Invention will bo especially serviceable to teachers, as 
Is shown by Fig 4 The pictures can bn thrown on 
the white wall of the class room, and If a powerful 




The average tlmo of high water at places 
elite coast of tho Central Amerhan Isthmi 
hours after tho moon s meridian passage 1 
Tho average time of high water at Colon 
utea, and at Oreylonn one hour after the m 
dl»n mintage nt Colon In other words, as 
Panama arc nearly on tliu same n>< rldlun, 


1 of thiss Isthmian canal rout—, but 
Ide ranges from 10 feet above to lu 
sea level, while at Colon It only 
U Inch— above to 8 or 8 IneVios twin 


the tension of the spring f (Klg 2) The drui 
turned by a small electric motor, by means of n 
gent screw, and, as It rotatsa, llie slides are bro 
successively opposite the projecting len» In 
operation the flexible con 
voyor carrying tho slides Is 
taken up from a box behind 
the drum and delivered to 
a rewiring box beneath tho 
lantern 

The motor Is shunt 
wound, ao that It can be 
reversed by reversing the 
current In tbs armature 
colli. In this way a slide 
which has already passed 
the lens can be brought 
back and projected again, 
if desired The electrical 
connections by means of 
which the apparatus la con¬ 
trolled are shown diagram 
maMoally In rig 3 Be¬ 
neath the locturo table la 
a switch /, the closure of 
which sends a current 
through the electria arc A 
of the projecting lantern, 
and also through the Add 
colls B of the motor, which 
are connected In parallel 
with the circuit containing 
tbs arc and 1U rhe—tat 
On the Uble are two double 
contact keys a and o' The 
upper contacts ot these 
keys, 1 and 1', are oonnsetad 
with one wire of the gen¬ 
eral circuit, the lower otm- 
taeu. I and V, are con¬ 
nected with the other wire, 
end the fixed ends of the 
keys are oehJMcted, re- 
■pectlvaly, with the two 
brushes of the eemmnUtor 
attached te the mter or 
armature B of the electric 
motor. Hence, when neither 
fcsy U de p ressed, both 
brash- ire 1* eonnsetifl* *!*. 4.-A 1 

wttk the sum mate wire, 

■ M| M eunut flow* 


I ,fid. l.-An automatic projecting lantern. 

keys to diminish sparking but tlu y ulso m rve Knottier 
useful purpose Whou tlm key a le partially depressed, 
so that It dons not touch nltlii r < onLoU, the rotor clr- 
) tull Is completed through the lamp L, whUk greatly 

Increases the roalslan.-e of tho 1 In nit, and the mr- 
' rent flowing through the rotor Is further diminish)d 

k by more ihnn one-half by the shunt ulfict of the lamp 

// Hence, the motor turns so slowly thut It Is nn 
r slide uuy matter to stop the desired Hllde cxsitly (11 front 
of the lens, by n leasing tho key a at the pro|H r mo¬ 
ment Neither of these effete Is produced when tho 
11 m Is key <1 Is fully depressed, lx raimo the lamp I, Is then 

» tan short clrt lilted by the key and the r'slstnnce ot the 

■ought driiill le thus tnado so small that very little current 
this Is diverted through tho other lamp A slow uiovi 1111 ut 



wiling for automatic pruJccior. 



nt Brito or Ban lui 
xtreme from 4 feci 1 


a Pailfli to Ilia Ai Inn lie nt tin 
Iho I’nilfli Icrmlnl, and rrom 
tho Allan tic to tin Parlflc 
at Mu Ilnica of low tide al 


tide al Ban Tuan di I Bur. 
Nicaragua, nt noon stand 
ard time, what would lie the 
approximate d Iff on mo In 
lc\il of tho Atlantic at the 
slum lime sav nt drey 


Jflf. 4 .—I lecture Illustrated by -tbc aatomsile projector, matitilled by Ute lecturer hiMScIf. 

u Avrwunp imunn m riojwmw nenut 


allcgid general changes In 
the climate owing to the 
settlement of the countr/ 
t>r Shaw Is skeptical He 
slates that he has observed 
that the tienpte of all lot all 
Mm are under the Impma 
slon that the climate of 
their dial riel Is uiuli rgolng 
a change Thi sinilHtlis do 
not however Is ar out Mils 
Idea Then nn os. Ilia 
tlona but no iicrmanent 
chung— In tbe climate 
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INSECT PL5T5 IN HOUSE AND StG 


BY HAROLD BASTIN 



V way uninviting, yet ao 


Insects as a Haw feed lltornlly upon anything and 
everything from width nourlshim nt may bo extracted 
by Ulut of strung Jhwh Itaik.d up by equally strong 
dlgi-stluns A Hulistiinn may be ‘bone dry, 
ua hard an rink am 
long an Its origin H traceable to tno 
auliiinl mi \i|>i labli kingdom at leant 
oin in ni proLmblv wry many klndi 
will tind In It the winrewlthal of 
■ > i mm And Ihciiiimi they ore oranl- 

.. . HI I hi rail) at sense of the word, 

in nit rnuk na Ihe worst pesta wltb 
uiiiih iMIlnd man has to contend 
w In l lw r lila < ailing be that of a pro- 

... a dlBwimlnator of the nerea- 

hirlia and luxuries of life Much has 
In i n written respecting the dopreda- 
llonn of Inset Is Bvcryouc will prob- 
ulili know Hfimetlilng at least of the tax 
wlinli line boon Imposed upon the ex- 
(hiajner of this country by such Insects 
ua tin t'olorado beetle and the "scale" 
nr Hu orange groves Out It Is with certain pests 
which while lose devastating tn their activities, affect 
closely ihe Individual comfort of our readers that 
the write r proposes briefly to deal In this place Prob- 
ohly few people realise what a number of Insect peats 
arc- to Im found In Ihe ordinary house or larder In 
seels penotrato the vary fabric or our dwelling places 
—that Is, ao far as the woodwork la concerned They 
burrow Into our furniture and our books, snd ron 
su me by slow degrees the very carpets on our floors 
nnd Ihe clothing In uur closets and presses 

Among the most widely distributed of these domes- 
th pests are certain tluy beetles of tbo genus Aitoblum 
Their ancestral homo was In the woods and lanes 
where they are still abundantly represented, frequent 
Ing the dead branches of tree* and shrubs. They 
have, however forc-ed an entry Into almost ovory old 
house In the laud, as well as Into many a modern 
dwelling, where they accomplish considerable mischief 
by boring Into and consuming furniture, beams and 
woodwork In general This successful assault of our 
tiousca must have been aecompllsbcd many conlurlca 
ago. for ono of llie commonest species was dabbed 
•dom. stirs si 1 by the old naturalists and Is so called 
at the present day This Insect Is barely anu-sixth of 
an Inch In length, gray brown tn color, cylindrical In 
shape, with Its head hidden In, or overhung by, the 
thorax Tbo tiny grubs are soft-bodled, with hard 
heads and—as their work bears witness—powerful 
Jaw* It Is not difficult to doted the presence of theae 
grubs In woodwork Bupposo that you have a vain- 
able Chippendale chair, and that you notice beneath 
II upon tbc floor, certain little heaps of yellowish dust 
Inspection ol the chair Itself reveals minute holes 


scattered about the surface of the a 
as though the piece of furniture had be* 
from a distance with a charge of dug 
signs are Indisputable evidence that : 
beetle-riddled, and on less by some mi 



contrive to diilodge the peats, they will slowly bat 
surely reduce the woodwork to dust and chips 
When once u piece of furniture Is assailed by Aao- 
Msm, It Is s very difficult matter to eradicate the pest 
Several methods have been suggested One plan Is to 
place the piece of furniture in a refrigerating chamber 



for a week or two, and thns attempt to kill the I 
and their grubs by cold It Is somewhat doubtful, 
however, whether evou this severe ordeal will destroy 
all the beetles Another way, and probably s more 
effectual one, Is to place tho furniture—first taking It 
to pieces If necessary—In a hot chamber or oven, and 
there bake It for twenty four hoars or more If the 


W. tapt h TftUs above that sf boUteg 
water, not a single beetle wiB be alive whan the bak¬ 
ing la over. Often It would be Impossible to adfe 
either of these method s , and In socb caaes the bat 
plan Is Ant to place tbs piece of furniture in a very 
hot roam for soms hoars, then to ter 
Jeot, by means of a vary flos-masd 


creosote or cyanide of p 
as many of the tiny “worm holes” an 
can be found on the surface. Then re¬ 
move the fnrnltnre at aoca to a eold 


to be drawn into the Innermost re¬ 
cesses of the borrows. Finally, tho 
holes on the surface should be stopped 
up with paraffin wax 
The various species of AhoMmsi, and 
their bigger relatives of the genus 
lettobinm, by no means oomfine their 
attacks to furniture The whole wood¬ 
work of old houses has been so completely riddled by 
their borings aa to render the structures unsafe. In¬ 
deed. a beam that has been tenanted by theae Insects 
for a number of years la little better than an outer 
shell containing a mass of wood-dust. A photograph 
showing damage done tt 
J[cambism, by the way. Is tl 
while AftoWwm also la in the habit of making a tap¬ 
ping sound The nocturnal tapping of these insects, 
distinctly audible in a room where there to an other¬ 
wise complete abeence of noise, has for many cen¬ 
turies been regarded by the superstitious as a warning 
of the approach of death. This uncanny Interpreta¬ 
tion of a mysterious sound Is scarcely surprising when 
we remember that only in recent years have natural¬ 
ists discovered Its true cause The little beetle has 
been found In some secluded spot. Jerking Its hard 
head at regular Intervals upon the surface of the wood 
beneath It So far sa can bo told, Its Tappings con¬ 
stitute a kind of courtship ritual Obviously they have 
no connection with the tetter end of mankind Bo that 
the old "death-watch" theory has been exploded! 

While speaking of these bottles, the writer may 
mention another Insect known as the “book-louse." It 
Is very minute, soft, snd wingless. Its color Is that 
of pale amber, while It la not distantly related to the 
“white ants" of tropical countries Atroput dlvinm- 
torla, to give the book louse Its scientific name, Is very 
common in old houses, especially If they are damp 
Aa its popular name indicates, It may bo found among 
old books and manuscripts, where It seems to browse 
upon the surface of the» paper It has also been 
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WPaterit . m 

ffgt- Department^ 

muion eovmtvonox ard ora unu 
mi mm. 

It la Mtlmated that our annual fire loaa, and the 
•um expended for tire protenllon. etc., represent 
an annual mm that la approximately equal to 
the coat of building the Panama Canal The public la 
awakening to the 


both the riba and the lath being made from the aame 
sheet of steel The object of tho riba la to give auffl 
elent stiffness and rigidity to the btb, to that when 
used In walla and partitions no studs, auch as are 
required by the ordinary plain lath, will be nocoa- 
anry When It la used aa relnforcoment for floor and 
roof slabs, no wood centering or falsework la re¬ 
quired, for the ribs give tho required stiffness. If 
this abeathlng Is used for partitions, It la morely 
necessary to provide a fastening at the floor and the 
(oiling. The sheets are then sot lu place anil tho 
plaster applied directly to both sldos. 

For sidings of factories and similar one and two- 
atory buildings, a framework of steel or ronirnto |i 



ginning to realise 
that the best way 
tp guard them- 


extlngnlablng fires 
and harden them¬ 
selves with hsavy 
Insurance, aa to so 
sreot their build¬ 
ings that It will be 
dllflcult for a serl- 
oua flrs to origt- 

*°ini possible «*** 0,6 pU “* * * ^ 

for It to obtsln a 
serious hold upon 

tho building Tho growth In fovor of Un-proof con 
structlon has been Indirectly stimulated by the growing 
price of lumber, the advance Laving been so great that 
for soma forms of coustruutlon there Is but little extra 
Initial cost Involved In putting up strictly flreproor 
construction. Indeed, from an Investment standpoint 
It can be demonstrated that tho fireproof building Is 
the only really economical building Tho saving in 
the cost of Insurance, reduction In depreciation 
charges, the guarantee against interruption of busi¬ 
ness by Are, combine to make an unbumabln building 
the cheapeat In the long run 
Tho phenomenal development In reinforced concrete 
construction must bo regarded as one of the moat slg 
nlfloant movements In thu broad Hold of architecture 
and engineering It la not too much to claim that 
the lion’s share of Improvements In this direction Is 
to be credited to Amorhan engineers Tho export 
mental work on samplA structural members, and os|x>- 
dally upon beams and columua, has led to a pretty 
thorough knowledge of the true principles of con 
structlon to bo adoptod for reinforced concrete when 
used In auch members, and the Introduction of a 
reinforcement designed to adequately lake up tho 
shearing strains, as supplied for lnslaucu in the Kuhn 
system, has made It possible to produce beams, gird 
era, stringers, and other members subject to bending 


attach* in for woodworms ■aohiux*. 

The accompanying engraving lUuetntloa an allauh 
went for woodworking machines generally known as 
raulders or stickers used in sash and door factories for 
cutting rabbets and moldings In thu parts to receive 
the pauols. When a door Is to be provided wllh a 
pane of glass. It la usually necessary to rut away tho 
molding or rabbet at ono side so that thu glass tan lai 
Inserted when the door Is completed aud be held lu 
position In the usuul manner by means of putty In 
order In avoid a second him ration to cut away the mold 
lug fur this purpose the auxiliary cutler shown in 
tho accompanying engraving la provided Thu auxll 
tury rutter Is arranged to Is- moved axlnlly Into and 
out of oiierallvu 
position, so that 
whin It Is no long- 



1 Uiii Ud piaster pvllUtra. llslldlng i roof of ndnftncgd cuncmte co 

nu-rsoov ooritbuotiox 

provided to which tho sheets nre attached I,In™ of nnd a pair 

supports are provided, about six feet spurt anil thu lion Tin 

fly Rib is proiwrly fastened tu thini The tram* work * (insists pi 

Is almllar to that which would be provided where with a pul 

tho ordinary wood sheathing or corrugated Iron la the stixllle 

used, except that the girts can bo placed a greater tbut It *lc 

distance apart. When the steel has bucu properly The shaft 

placed s special stucco plaster Is applied In two rents joke uml 

Whure the system la um-d In connection wllh floors so ns lu 1 

and roofs, supports are ordinarily provldi-d about flv* 
foot apart. TJw.AhoelB ar< laid directly over tho Blip- 
porta with tho lath faro downward All that is no*cs¬ 
sary to comploto the work Is to put In the ronin-ln 
on tho upper sides of the sheets to the required llil*k 
nose. Only a aulllclont amount of com rote will flow 
through to give a thorough clinch on tho atc-ol This 
leaves a roughened surfacn on tho underside, vhlch 
provides a satisfactory key for tho plaster Bppllod on 
the rolling below By use of reinforcing materials 
similar to this, nearly every type of bnlldlng no mat 
ter bow small, may be built fireproof at a reel very 
little greater than the ordinary wood framing 

IHFBOTID 1LXYATED RAILWAY OOMBTBUCTIO* 

The combination crons tie and "block" II* reistno¬ 
tion shown In the accompanying drawing has fur Its 
object to reduce the nolso of elevated railroads mid 
Increase the light tu the 




ATTACHKUT FOR WOODWORXIVO KACHIXFI 

work O The drlvlug pulley of th* shaft S Is shown 
J The Invrnlor or Ibis utturiiiu* lit Is Mr A C l'l 
pett of I2K.1 Franklin Avenue Astoria Oregon 


Intensified by the inefllrtent 
Stem* S S' support of the rails at such 

mo |QT] points, Should the three 

'C IBB J L Iffia “block" ties bo removed, 

letting the rail free of sup- 

k - i i i|T -1 port, and a wheel be rolled 

| over the rail, the vibrating 

t AArr/av c-c notae would bo very groat 
•**■»»■■■■■■—^ mmmmmmmm——“““““—ml By Inserting "block ’ ties 

, JXFROYO XLITAtXD RAILWAY OOFFTHUOTIOF between, this noise Is de¬ 

creased In proportion to thu 

tw aae a, wboaa atrangth can be determined with da- mum bur of tit* Inserted until when a continuous iup- 

peadabU Accuracy. port la made the nolso la reduced to a minimum It 

M4a hr elite with the drralopmeut of reinforced U but natural for engineers to copy precedents, and 

ooocgeU XHwibara. auch a* are suitable to what might for this reason the usual system of cress ties, 

b» oallod tba (katetoh (tsm of concrete building, which, by a process of ovolutlon, has been found 

pratfc «xpertSM»tal work has boon dose In producing most satisfactory for a rood constructed on the ground 

A.I auttabie form of walling Or paneling, for fill tag baa boon adopted for etevated railroads, with the result 

Rl' tba tread opea surface rep res en ted by ths wall that aa excesalv* amount of noise la produced when- 

gpaoaa, tbs floors and ths roofing. In the accompany- ever a train passes over the rails, and the street la on- 

tgg ntustrattona we show what la known a* tho Hr- necessarily darkened by the multiplicity of cross tie* 

Bib method at steel sheathing, which la an lateral- This proposed system of building an slanted railroad 

lag pass of development along this Has. It eouteta has been suggested by Mr Carl B. Klok, of 1Z43 Colum- 

apfuial 4atf bUh gtfltsaad by right high riba, bU Aranas, Cbloago, TIL 


abutting cuds of two rcvnlulili- shafts Briefly thu 
device *onilsls of a key nnd a sleive wlilth wrvcH 
to hold the kty In plan- while a second In* king key 
served to retain till slrovo In position over the I wo 
shafts As shown mon iltarly In tin- sullniiHl vl* w 
Fig 2 and In Fig n, a ki yway Is * ut In i-klIi shaft, 
and a pit or rn-oHs 1s formed at tin end of thu 
keyway Thi shafts are turned so that the two key 
ways arc In alignment and tlun a key of tho form 
shown lu Fig 4, and Indicat'd at A In Fig 2 Is 
fitted Into tho koyway The key la provided with 
lugs at tho end adapted to fit Into tho pits of ilu 
keywsys Before bringing the shafts together, a sb c\, 
C la fitted over ono of them This slenvo as shown 
In tho cross-sectional view. Fig I Is formed wllh 
a key way adapted to fit ovur the kty A wlun li Is 
moved over the abutting onda of the shafts To hold 
the sleeve In poaltlon, the key D la uw-d This tits 
Into an exterior keyway In the sleeve r and Is pro¬ 
vided with a pair of lugB S whlih pass through tin 
sleeve and Into the two shafts A sire w t hi rv™ In 
bold tho key U to the aleeve C In tills manner the 
two ibafta are rigidly connected Owing to the large 
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dlaraibr and massive construction of the sleeve 0 
and owing to tin manner In whkh fin two kiys aio 
Interim ked the coupling ban a Htr rifctli -qnal to that 
of au> portion of either shall Wli n the shafts arc 
cuuplid they ,*n In 11 1st nllbnn it with *«h other 
and It Is Imposslbl to turn on sh ift r latlvily to the 
rthir xi pt ly n f r sufll I nl to m illlat them to 
a lonsldrrab) xt nt Ai» nl on thla coupling has 



A IT 10ItQ SHAFT 001111,010 


I n HMur I ly Mi Willi tin F tlaum of 3802 Oedar 
Street I hlladili bla ta 


A HIT ITITIK F01 HIOK T1XSI01 IMULATIOM 

A 1 ate nt 1 ently Ihhi d to La uis HUlnb rgii of 
Urooklyn N Y tuvira a noicl and Ini] roud aystem 
or Insulation roi high 1 ol< ntlal 1 In tile conduttors to 
bi used In varlons illations and tor various purposes 
suili is pow r ti nnsmlsuk n and ror guy all u or car 
bits imployid an atavs (01 tcwcib or poke manta 
and utlnr suppoiht uwd In 1 Inless teligrnpliy and 
tslepbony as will as In rcgulai lomminlul work It 
markH a radii at dtimtire In Lha divilopnnnt or In 
eulntor syatung 

I he syslini ompichonds a * rl h of Insulators prt 
rernbly or a thimble type and a mil a of other Insu 
atom of h roil l>|i the tblinhk tyji Irsnlatoia U Ins 
alt inaUI m II h tin rod ty| Inailatois and togitb r 
theiewltli forming a II slide ctailn of parU which may 
be isttnded Indi finitely 

I he under surlue ot the thlmbk typi Innulatois 
will be of tourse at all times lompiratlvi ly dry 
Latch thin bl ty|H Insulator aits like an umbrella tov 
verlng the upp 1 md of the rod typi Ins ilator below 
It and (unneeted 
then with thin 
by kieplng It dry 
under the most 
unfavurnblt 1 on 
dltlons (as for 
Instance when all 
the Insulators are 
Hubju ted to the 
ait bn of a dilv 
lug lain) hence 
the croup of In 
Hiilutois must at 
wnys afford adu- 
q into Insulation 
lur all practical 

I urpows 
Hits aystem 

will practically 
pi 1 vmt toakogn 
aud undeslrabli 
grounding ot the 
c u 1 r 1 n t either 
(rum conductors 

II from support 
11 g stiu tu res for 

In this aystem 
(lie vuiious |iaits 
11 ay bo nadlly 
detaihid and re 
llaud by othsT 
I arts and I be 
total number ot 
parti may be In 
1 reused or dim 
Inlshed at will 
after the original structure Is built this feature being 
especially Important In Instances where attir the In 
stallntlon of a mdu tor tin voltage Is to bi Increased 

Not tin limit liui itai t fiatun of th< system is lha 
Hi vlblllty ut the h In 11 units and thut the strmtun 
as a wholi whin 11 <|sriti n Is iml r aprlng len 
hIoii Ihinbv Insiiilni. n 1 11 lias 1 slllt my m (hit 
II11 I ompleti sliuituii Iw r II V d 111 all uf Its part* a* 
mil is la It* entirety from the 1 ffeits of sudden and 
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nani unn mass. 

Ad Inventor has recently struck upon tba slapls 
Idea or using coins to weigh letters, so that tbs value 
of the coin will represent the value of the (tamp that 
must be applied to tbs letter A simple beam soale is 
used provided at one end with a dip for bolding 
the letter and at the other end with a dip for bolding 
the coins If the scale is to be need Iot flrsbdaes 
mail the rates for which are two cents an ounce the 
folcTum of the scale is so placi d that a letter weighing 
an ounce would be Just counterbalanied by two one- 
cent coins In the other clip As shown In our Illus¬ 
tration the scale beam Is msdo of sheet metal bent 
to channel form with the inds turned over and termln 
sting In knife 1 dged pivots on which the letter and 
coin clips arc suspended A detail of one of these clips 
Ik shown In Fig 2 II Is mado of a single piece of 
metal bent to faira two Jaws which may be roughened 
or crimped to provide a bettor gripping snrfaoe At 
the upi cr 1 nd of tbe clip are two ears bent upward and 
provldid with apertures to receive Ihe pivots of the 
scab beam A ball shaped handle serves as a fulcrum 
for the scale In order to adjuat the wale accurately 
a metal polw Is provided on the under elde of the 
wall Is am Tht scalo beam la formed of two ears 
which pas* through a slot In the poise and are bent 
hack upon It to hold It In place as Indicated Is FI* 
j The polio may bo delicately adjusted to bring the 
scale to a correct balance The Inventor of this Ingen 
lous letter scale Is Mr Willis J Fink, of Elk Point 
Booth Dakota 


1ILXT TA1YI AXD SC Bin FOA FtfKH 

The dcvlic whkh Is Illustrated In the accompany 
lug tugravlug la adapted particularly for use In con 



■XXFLX LXTTXA MALI 

nu linn with water pumps In boats Lhn object being 
to strain the watci that Is drawn In by the pump 1 he 
strainer Is provided with a special attachment whereby 
It may bo d ansed Instantly while the valve la In 
aorvke Tbi body of the valve Is indicated at A In the 
Illustrations and Is irovldtd with a branch B whereby 
It may bi lonnutiri with thi pump Tbe lower portion 
of ttao body Is enlarged to form a valve lagi C Screwed 
to the cage Is on 11 tension member D which at Ita 
lower end la f01 mid with a screen B A valve seat 
plate F Is suinrod In tbe chamber 0 and upon II rests 
the vnlve (1 I uga H In the top of the chamber 0 
servt to limit tin upward lift of the valve 0 Pasting 
centrally through the valvi and casing la a rod J 
whkh at Its lower end Is lilted with a pair of blades 
A These are adapted to be pressed against the outer 



snrfaoe of th* screws M under teuton of • ooll spring 
i By rotating tbs rod / the blades X an caused do 
•crape tbe scree* M, abd thus remove any dirt that 
might (dog tbe openings of tba screen. Ur (Hot & 
Ullyman, of Potlatch, Idaho, baa Jut secured a patent 
on this Improved Inlet valve end screen 



in Its present perfected ft 

The previous 'bit or 
miss attempts were su 
pereeded by the Taylor 
patent of June 10th 
1838 (No 878) in which 
the essential feature 
waa the valve allowing 
tba emission of con 
aumed air without an 
Influx ot water Previ 
ooa to thla time there 
had been tbe diving 
chests and the diving 
bell of which the let 
ter Introduced by 
8 met ton in 1778 was 
the safest and most 
practical device for 
aubmarlna exploration 
The diving bell has 
been developed along 
side of the diving drees 
and la still In use 
The general appear 
ance ot raylora diving 
armor waa like that of 
a knight a suit of mall 
except for a prominent 
bulge In the body piece A large pipe coming down 
from the surface and penetrating the body pleoe 
st the bulge aupplled tbe fresh air while a short 
pipe entered the body piece on the other side and 
was provided with a valve which carried off the ex¬ 
haust Although diving armor has now reached Its 
I irfcctod state this valve has never been materially 
improved upon The a< (ompanylng Illustration la ro- 
I rodured from Mr Taylors patent 


ragT Dims auob. 


AX IKPBOVID TOBAOOO POT. 

The principal oblictlon to a tobacco ptpa as every 
smoker knows lies In the fact that nicotine aooumu 
lutes to such an extent aa to partially clog the stem 
and detached partlilas of the distasteful drug are 
apt to bo drawn Into the mouth The saliva la also 
apt to flow Into the stem and collect there To obvlats 
Ihcso disagreeable features of the ordinary stem many 
Inventions have been made designed to trap tbe saliva 
and the nhotlnc The accompanying ongravlng Illus¬ 
trates one of the latest Inventions along thla line 
1 he pipe bowl 1 b provided with two openings one 
above thi other and these are adapted to communi¬ 
cate with two i hannela In tbe stem The stem la pro- 
tided with a core pteie in which the (hannela are 
formed The core la Indicated In the rross sectional 
view Fig 1 and Is shown In full In the large view 
Fig 1 The upper channel extends the full length 
of the core and through tble the amoke la drawn 
Near the Inner end of the stem tho core la provided 
with several duels extending downwardly and rear 
wardly to tho lower channel ot the core so that any 
nicotine or solid and liquid particles drawn np with 
tbe smoke will be trapped by tho ducts and will aeon 



mnlato in tht lower channel It will be observed that 
the lower channel doss not extend the Ml length of 
the oore, so that * le Impnnrihte to drew any of the 
nicotine Into the month At the opposite end of the 
cere • chamber la formed In th* bottom of th* oore 
Piece wbleh oemmunlcatsa with the amoks ofaenasl 
near the month piece Thla serves to trap the eattva 
that may enter the amoke channel The st*m of the 
pipe la Jointed near the center so that the enter asm 
thtt may be removed and the core pleoe withdrawn 
f«r the parpeee ot cl sa a atag ft. The Inventor of this 
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sects. My tWM to BWtt o otfi l Jt .m 
tbla place, bowsver, Is that tt fr qafff'-’M 
be capable of aaklai a regular b&tflf 
nolae vblcb la audible to rnaaktad. "’tet 
extremely email sis*, and the sof t n ess at 
lta body, make It difleuH to tndsntaa* 
bow tbla nolae eaa be produced, but 1 
Itre tbe fact on the authority of an amW 
nent observer Before leavlnf tbe bore 
Ins beetle* of the genua AaoWsw msa- 
Uon abould be made of the apect** 
known popularly a* tbe bread or peat* 
beetle (A paaloeem). It la eery com¬ 
mon In bouaea and poa a eaaea a Toracloua 
appetite Moreover, It cannot be termed 
'dainty,” for It appaara to eat almoat 
anything which It encounter*, from dry 
wood to Cayenne pepper, although It 
seems especially to appreciate bread, bis¬ 
cuit* or other concoctions In which flour 
end water are the chief Ingredient*. It 
la often moat destructive to tbe stored 
aooda of merchants, as well aa to the 
stock* of grocers and chemists. Two of 
tbe photograph* horn reproduced show 
samples (1) of marcaronl and (1) gin¬ 
ger riddled by this pest. I have alto 
known It to feast upon dry capsicums 
This Insect, too, has rendered almost 
worthless a stock of boots and shoos 
which, before the advent of the pest had 
been valued at many thousands of 
pound* This happened In South Africa, 
although reporta or damage have also 
*■— received from manufacturers In 
parts of the world Paste had 
ised In making the boots, to fasten 
lining* and leather together, and In 
devouring their favorite dainty—I a, tlie 
-the beetles had perforated and 
damaged tbe leather so as to reduce It 
literally lu rags. 

so-called paste beetle, moreover, 
probably the wont offender among the 
eneralea or books. It gets Into 
libraries, and Its grub* gnaw the 
or the pages and drill their tun- 
from cover to cover of the volumea 
[ihntogmph reproduced here will 
ome Idea of the serious damage of 
this peat Is eapablc, and may 
as a warning to aU lover* of 'flrst 
»s” and other costly tomes. In 
past many valuable bonks have 
rendered almost worthless In this 
*r while there Is a case on record 
“‘eh twenty-seven folio volumes, 
side by side, ware perforated 
sight line by one AnoMun grub 
t worm ” lta tunnel was so per¬ 
fectly drilled that It wss possible to paw 
a string from one end at It to the other, 
and thus lift up the entire set of twenty- 
seven volumes st once These grubs have 
also been known to tunnel through sheet- 
lead when this has come In their way, 
a fact which bears witness to the hard¬ 
ness of their heads and the strength of 
their Jaw muscles. 

Probably few people, save those who 
dabble In natural history, are aware that 
a small moth—one of tbe Jffero-IepMop- 
fero—is held In dread by wine mer¬ 
chants and cellarers In many part* of, 
the world, large numbers of wine cel-'' 
lars are affected by this pest, and lta 
depredations represent an annual 1 m 
W hich must run Into many thousands of 
pounds. Of course, the moth Itself Is 
harmful only as the progenitor of hun¬ 
gry caterpillar*. But It appears to hava 
renounced the traditional alr-and-mn- 
Ugbt habits of moths In general, and to 
frequent by choice the gloom or subter¬ 
ranean vaults. Here the female Insect 
lays her eggs upon the corks of wine 
bottles, and wbea tbe tiny caterpillars 
batch they barrow Into the substance of 
tbe cork. Just as tbs caterpillar of the 
.big goat moth burrows into the heart of 
an oak ar aa apple tree. 

Tbe presence of the wine-cork pest Is 
manifested t* an accumulation of cork- 
dust and refuse ("fra**") round tbe ex¬ 
posed portion* of the cork. This ac¬ 
cumulation may be seen in on* of the 
picture* he rewit h. Later, if tbe grubs 
are namereoR the eork Is so taneM 
that the wten ma »« tt H beteg tts g» 




Aalr*. god, champagne *9*ts 
indMfctoitafr and ftr# «** w 
rates to*,not ao badly taafcili* aa 
proddoe ttUagt, tbs wins usually hnag«to 
tainted, sad Is thug rendered tefeahafc, 

Sven »#♦ corks In atom ar* *ogd+ 
turn injured by the cslarpUMra at n' 
moth, though In this tnatanoe the tast* 
appears to he a recently acquired one, 
tor th* Insect in question la really the flg 
moth (Jffpkesris jbm*Oa) Am lta name 
implies, lta oaterpOlare feed normally an 
dried tigs. Bo prevalent la this pest that 
It may almoat be described aa a common 
object of the dessert table, for few flg*, 
save the most recently Imported, ate 
quite free from th* email white grubs of 
this mnth in passing it im» ha re¬ 
marked that this insect U also known to 

But whUe th* flg moth ucoompUahM 
no email amount of damage. It* depreda¬ 
tions are far leas serious and wide¬ 
spread than those of It* relative, tbe cod- 
lln moth. This la another of thaae in¬ 
sects which come unbidden with tbe 
deaaert I am able to reproduo* a photo¬ 
graph which give* a good Idas of th* 
damage dune to an apple by this pest 
The reader will observe that th* cater¬ 
pillar coniine* lta attack chiefly to the 
oent«r of the fruit, where It feed* upon 
the pipe and core. Sometime# a moat 
delicious-looking apple, apparently per¬ 
fectly sound, proves to be foil of rotten¬ 
ness on being cut open. It may be that 
tbe reader Is wondering bow the cater¬ 
pillar got Into the apples. Just aa George 
IV la said to have wandered how apples 
got into dumpling*. The facta of the 
case are aa follows; Tho little codllb 
moth file* about at dusk In orchards Just 
at the season when the young apple* are 
forming Bhe visit* one fruit after an¬ 
other, and lays an egg In the "eye” of 
oaoh When the egg hatoha, the minute 
caterpillar burrows Into the heart of the* 
apples, making a hole so small that It Is 
unnotlccnble when tho apple attains Its 
full else Thun I* provided tho phenome¬ 
non or a hungry grub consuming tbe In¬ 
terior of an apple which, to all appear¬ 
ance* aecrae to bn as Inviting aa any of 
lta neighbor* 

When the grub la full fed It bores Its 
way out or tho apple, and eventoally 
■pine a cocoon of rough silk In a crevice 
In the tree trunk, or on a neighboring 
fence in which It changes to a pupp. 
Deeplte lta name, the codlln moth does 
not confine Its attention to any particu¬ 
lar variety of apple, but attacks all the 
best kinds Indiscriminately It haa at¬ 
tained a very wldo geographical range- 
having followed the apple tree, eo to 
■peak, all over the world. It has called 
forth the maledictions of apple-grower* 
in France, Germany, Great Britain. Can¬ 
ada, Australia and Tasmania, as well aa 
In the United States In Tasmania It 
has been ao troublesome that the legls]*- 
tore has thought It neoeeaary to pass an 
act for it* suppression 

Tobacco merchants and manufacturer* 
are sorely tried st times by the activities 
of a beetle known to science a* Las*- 
ixterm a tettarea. Tbla Insect baa ac¬ 
quired tbe habit of feeding upon stored 
tobaooo. It la especially Injurious to 
cigar* and cigarettes. Photograph* show¬ 
ing example* of Its work ar* reproduced 
herewith. Tet another beetle attacks 
nutmegs, coffee berries, and certain kinds 
of apices. The annexed photograph ihOwi 
us a sample of Java coffee, soma flftsee 
yean old, almoat every harry of which 
has been bored by this past -Fortunately 
the attacks of this Metis do not affftet 
tbe quality of the coffee when ground. 
Neverthetae, it 1* quite certain that when > 
buying oM ooffee ms buy* also a oertgia ' 
amount of ground-up bertls*—end this' 
fret may bt displeasing to many. Tet if 
one were to avoid food at beverages etna-' 
ply bees use one doubted tfufr freed*?* 4, 
front contamination. by lsesota, 
would eat and drink very Uttte Indeed;' 

1 MM if there fr a ad* or ***** 
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"Wn Batitv Honuty u tha ONLY Policy" 


TIKES 


WE SHOULD LIKE TO HAVE A HEART-TO-HEART TALK 
with every user of automobile tires, because no fair-minded thinking 
person could hear our story without becoming convinced that the 
f made for our products arc honest claims, that Fisk Quality 
Tires and the Fisk Removable Run stand for all that is Best in this 
equipment so vital to the motorist. 

OUR STORY IS A SIMPLE ONE WE ARE HONEST WITH 
THE PUBLIC, honest from the time we first purchase our rubber 
and fabric , ho st eat when our workmen begin to shape them into tubes 
and casings, honest in our testing and inspection through each individual 
stage of manufacture, honest in placing our tires in the hands of users 
by providing for distribution through our own branches and reputable 
dealers, honest in making fair adjustments when some tires, in spite of 
rigid inspection, show defects when put to actual road use. 

Vs Hits Proves That HONESTY Is The ONLY Pelky Os Which The Manfactm Of 

Tins Cai Be Swcseefsly Contacted To The Ssthfadise Of Maker Asd Coassaer. 

THE FISK RUBBER CO„ Dept U, Chicopee Fells, Mesa. 
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RUBB EB JHTAMF MAKING-THIB w 

MSfialinSIiwrwfto ,,___ __ 

\oUiim uw<\?liu liu k 1 of H tnit baiiiMi * 1 1 



‘' S AUTHOR’S NATIONAL EDITION 

gjjyan t Sslffl 25 Beautiful Volumes 

Kiimlri 1 *' «S«w MarkTwain i» the youngest man of his day All his hooks arc imbued 
Mammiiiii* BH.bni.1™. Iiiwu * is-iw ^ w w|t |, (,,, gpint —, hey are ncw book,, to own them is always to have new 
*’ U " nrrt ’"' 1 Elia hooks, a fountain of youth They never age because humor, kindliness, and 

vv "i,t ,1 ?Io2S'u'Wihik nvj So truth never grow old They are books for young people of all ages 

Waler nirri of ^1 F A^HihII MM WD 

«Special Features of this Edition 

wl3sv W "turSi"s 1, "S hl “ M. Sv* mi Mark Twain himself has written a preface to the edition Brander Matthews 

tar,r '' fur *" "" ter * milM nai wntten the biographical criticism of MarkTwain and his work There are 
VtiLXrOn rm mo portr*'** «>f the author from photographs and paintings taken at periods 

i^i'VTI n»‘..r""" k, ’ r Sl!«» l i when the different books were in process of writing This edition 
window !::i « 'u'Tu'rV.r 23 includes his later collected wntings such as “A Dog’s Tale,” “Ives ' 

Wlultow pu^rianuvr^J W ^V aiTvTwklm »\3 J»l Diary,” etC // 

wKSSJ SEEK o r n,l i'hlli«n-ii SJiS There are beautiful pictures by such nrtibts as Brows, // >AB _ 

""eMimir 1 ** "«■ 11 Facwr, Newell, Beard, Dillman, Smedllv, I mm rip, _ aaSawa 

wSJIb!£ iIU , f«Ju,*'apripp iw i ms Clinedinst, Mora, Weldon, Kemble, Gilbert, ^ few vaAotr 
w!lSi fiSStS-'SSuK 'll w'bL-TT' isE Mond, Mbrriil, Oeper 

wSL5-j"b r i™i» r " rtM ^ 1 ’ S3 S3 The binding is a beauufui dark-red ' dlum . ^ marr ^W^sVoaks! 

TuTJieWMlm/piistMrr Ritiuip Su®! book cloth, with blue title labels stamped in ^7 

_gold The books are pnnted on white an-^, ^jj , w ,0 'i"i'-i3 , m 

e»j* N IW mpcttpiihm "ui drop m, tique wove paper, especially made for r 'f c r c 

SpsT A44IM «■« of CRch volume is X, 

* ** i» 5x7 H inches ,,~~r 
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Flies Will 
Soon Be Flying 

It's tunc to think about your screens 
Take them out—look them over 
RUSTED “BUSTED” 

SPOILED 7 -TOO BAD 
Draw a lesson from the rusted 
screens and renew with 

Pompeiian 

Bronze Screen Cloth 

It cannot rust. Will last as long 
as your house Salt air has no 
effect upon it 

Weather-Proof -Climate-Proof 
Rust-Proof and Wear-Proof 

Over 90% pure copper Lets in the 
largest amount of air because the 
Hushes are not all choked up with 
paint The color of ‘Pompeiian 
Bronze Screening is permanent, be¬ 
cause it‘s the natural bronze color 
It’s the economical screening 





CLINTON WIRE CLOTH COMPANY 
Factory, CLINTON, MASS. 

BmIm New Twk CUt.,. S» FrucUc* 


Civil Engineering and Surveying Instruments 


m. A. S. ALOE CO.. B07 Olive Street, SI. Loula, Mo. 

Iff C Autobuggies 

Ideal For 
Business and , 

Pleasure 


Y OU w| ll tuul ihe LHC Auto Buggy the ideal vehicle for your 
use It is the most simple tar to operate, can be used by your 
family with perfe’t nfrty—uid when you want to make a hurried 
trip aii> w lierc it is dways ready 

Wiih an I H C Auto Buggy you can travel from one to twenty 
miles an hour over hills, through inud, snow—over any roads. 

When you buy get the car that has proved to be most 

SIMPLE—ECONOMICAL—DURABLE 

Decide on one wuh the High Wheels and Solid Tires. You 
will find the I II C Auto Buggy the easiest riding and you will never 
hate tire troubles" The large whei Is roll over bumps and ruts 
while small wheels jump over them Wuh solid tire* you are never 
delay 1 d bv pum tures nr blow-outs, and you save many dollars through 
not having to repair and replace wurnout tires. 

rhere are many either advantages of I H C Buggies that you 
ought to know about They have full elliptic springs (16 inches long 
by 18 inches wide) and a long base, insuring easy nding qualities. 

Ask the Inti rational dealer to tell you all the facts about the 
I H C Auto Buggies, or if you prefer write direct to us for further 
information 

INTERNATIONAL HA1VESTER COMPANY «F AMERICA Ckiea«a USA 

A linen, punudl 
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Precision-Not Approximation 

That’s tlic feature of the Warner Auto-Meter. 

At any speed— 

Under any conditions of sere ice— 

It tells you, with absolute accuracy, how fast and 
how far you’ve gone 

It enables you to know —not gue» •—vour tire, fuel 
and lubrication cost per mile 

That’s why you will find the Warner Auto-Meter 
the only speed indicator considered in all important 
rates or tests, for absolute accuracy is demanded in 
these 

The Warner Auto-Meter costs more, and the ex¬ 
perienced motorist knows—out of Ins experience— 
that it is worth more 

Send or call for our interesting free Ixxiklet on speed 
indicators uid tlieir uses. 

Warner Instrument Co. 

Main Office* and Factory, 871 Wheeler Avenue, Beloit, Wis. 





Magin Sortie Stole No. 1B1-F 


l 


Does sway with use 
of the grindstone — 
keeps scythe and grass 
hook m perfect coodv- 
bon— Outlasts several 
ordinary scythe stones— 

by ms] 25 cents. 

The Carborundum 
Company/ 


WyviZA a] 


3 M“ 

IlioJ 





V ;t \' 


























































































SCIENTIFIC AMERICAN 


MUNN ft CO., Ino, • Editors and Pr op sto w s 


No. 561 Broadway. Now York 


NfCW YORK, SATURDAY, APRIL 301b, 1910 

Sw? h 'snd «uMi!nr(r 1, i!i> 1 mnirllmugnt^m^wUn qoeS 

UMiUoa Armiwl vonw will *w Mid fnr u ngnlsr span* rsus 

WHY HOT A MOD BOAD9 LABOBATOkY1 

T HE problem of maintaining good roads, always 
a moat Important one In the United BLatea, 
has recently been rendered ol critical urg¬ 
ency by the rapid development of the auto¬ 
mobile—the moat d«etru<tlve vehicle to road surface 
that ever ran on our modern highway! The public re¬ 
sentment or regret, as the iAae may bo, against the 
destructive effects of automobile traffic should be 
tempered by the recognition of the fact that It has 
boon the moat active r Instrument In awakening the 
public to the necessity for abandoning the old slip¬ 
shod methods of road building, and constructing them 
according to the best engineering practice 

If it tvate possible to rebuild all our roads of the 
moat approved and blgheat rlaas of construction, and 
if tha moat suitable material were everywhere avail 
able, the problem would be greatly simplified, but 
such uniform excellence Is Impossible, both beoause of 
the cost and of the difficulty or finding the Ideal 
materials within economical hauling distance of the 
work In a country of such wide extent and such 
varied geological formation aa the United States, the 
question of the beat kind of roads to build In any 
locality must be determined largely by the local con¬ 
dition!—the climate, particularly as regards the 
amount and distribution of the rainfall, the nature 
of the underlying soil Us bearing quality, capacity 
for qnlck drainage, etc, and above all, the character 
of the materials available for road building, mnst all 
enter Into the problem 

The French engineers, with their characteristic 
thoroughness, have long recognised the Importance and 
complexity of the good roads problem, and nearly half 
a century ago they commenced that careful Invest! 
Ration which la attll being carried on by a force of 
trained experts. The analytical atudy or tha subject, 
which was set on foot by M Buffet, (engineer of Roads 
and Bridget, aa far back aa 1868 has developed Into 
the present municipal laboratory, which haa so 
greatly extended Us Held of work that to-day U Is 
considered by many to be the finest In existence At 
the date mentioned, apparatus was Installed for test-' 
Ing the resistance of paving materials to wear by fric¬ 
tion, which was followed by a machine for testing 
the resistance to abrasion of the ttoue used in Mac¬ 
adam roads The laboratory also Includes means for 
artificially producing those condttlona and forces of a 
climatic character which tend to break up and destroy 
road surfaces 

Now here, it seems to ns, is a plan which might 
very well be followed In this country by the found¬ 
ing of a national good roads laboratory, say at Wash 
Ington, which might co-op*rate with similar but 
smaller Institutions provided for and control!sd by 
the various State legislatures. The cost of carrying 
on such Institutions would represent but t moderate 
percentage of the money that is annually thrown 
away on the eougtrurtlon and so-called repair of 
highways by tbs present defective methods, 

kATIOIAL ITUXT LTOXTIir* 

T HE proper lighting of a city U not so much 
a question of the total quantity of light pro¬ 
vided aa it is of Ha proper distribution. 
Because of the fact that America la tha 
birthplace of modern electrical mum (nation, and the 
country In which It waa Brat developed on an exten¬ 
sive seals, there is a popular Impression that our 
municipal lighting la the best in tbs world, yet it 
la a truth that, because at the unscientific way In 
which ws hays distributed our lighting, the result¬ 
ant inBmlagtfon. Judged by Its adaptability to the 


needs of the <*er, is far less satisfactory than W 
might he, and, in Its general results. Is not as ef¬ 
ficient as the lighting of Bunmran attte this 
question was recently dealt with by Dr Louis Bell 
in a paper read before the America* Bociety of 
Municipal Improvements at Its annual convention, 
and tbs principles which be laid down an at ewe 
so obviously sound and so frequently disregarded, 
that they an well worthy of careful study by the 
municipal authorities throughout the country 
The fundamental criticism against most attempts 
at street lighting lira, according to the author of 
the paper, not so much In the lllumlnants used as 
In their Improper adjustment to the needs of tha 
city The fault particularly noticeable In American 
cities is the lack of careful discrimination between 
rtreeta which demand conefderable light and those 
which are perfectly Illuminated with a lees quan¬ 
tity of light Most schemes of lighting aim at aa 
approximation to uniformity of Illumination over 
< be whole area of tho city, whereas, its quantity 
sad character should rather be determined By the 
particular character of the atreeta In which It la 
placed Tha mala thoroughfare*, In which there Is 
considerable night traffic, should receive an amount 
of lighting commensurate with their importance, but 
In Htreets where traffic Is light, snd where passers- 
by are few, it is sufficient to provide enough light 
to enable the people to get about comfortably Bo 
also, a third class of Htreets, lying more remote and 
romlng under tho head of suburban reads, require 
yet another method of Illumination Since the funda¬ 
mental purpose of lamps In the outlying, little-used 
streets, Is to serve ss markers ol the way, the using 
of very large units, widely spaced. Is obviously lm 
proper, s better way would be to employ small units 
located at shorter Intervals 
Ihu principal streets of American cities, accord¬ 
ing to Dr Boll, as a rule are poorly lighted, the 
secondary streets are lighted sometimes better and 
sometimes worse than they should be, and the third 
class usually have one lamp In every long block, 
which Is useless, except within s comparatively 
short radius, for such purposes as finding tha num¬ 
ber or a house or reading tho addreis In a note book. 
Aa to the absolute amount of light required, the 
principle should be followed that In the principal 
streets one should everywhere have enough light to 
read a paper by, which Is the standard of Illumina¬ 
tion adopted In the principal streets or the large 
cities of England and continental Europe 
Much of the faulty street lighting In the United 
Btales ts chargeable to the method commonly am 
ployed for measuring street Ulumlnstlnn The usual 
plan la to measure the light halt way between the 
lamps with the photometer disk held normal to the 
ray, and, naturally, the tendency of competitors for 
the lighting contracts Is to secure the specified mint 
mum at aa low s maximum as possible Indeed, 
certain types or lllumlnants have been deliberately 
specialised for the purpose of giving two-hundredths 
or three-hundredths of a foot-candle at a distant 
point. Now, If these lllumlnants had been designed 
as they should have been, not to give a special form 
of Illumination, but to give the best efficiency of 
which they were capable, It would be possible to 
make them light not only widely distant parts of tha 
street, but the whole street While It Is not desir¬ 
able to attain in uniformity with a low average of 
light, It Is equally undesirable to concentrate the 
light at certain points separated by long stretches of 
comparative darkness Bumming up. the Important 
points to bear In mind are, first, that streets are 
lighted for the people to use, second, that the streets 
should be lighted with reference to the particular 
use which Is going to be made of them, and third, 
that, speaking generally, all the streets should be 
more brilliantly lighted than Is customary la the 
United Blates today 

A lAffUtEV run a XAOB OflKAY, 

F OR many years our Navy Department has fol¬ 
lowed the policy of concentrating s» unoeual- 
ly Urge percentage of the total displacement 
of our ships in battleships of the first class. 
Every nation Is following tbs game policy today, and 
has dons so sines the Introduction of the first dread¬ 
nought m IMS Many years before that data, how¬ 
ever, the United Sts tee had practically passed to 
build protected cruisers, and waa c o n ce nt re ting fig 
strength In vessels of the armored clast. Os major¬ 
ity of which ware hravtlyganned batOrahlfi*. ' 

The advantage of this poilay Is sstri in the fact 
that in a year or two’s h«m it win bo possible to 
ma in ta in two complete bsttUshtp fiesta, each of font 
divisions of four ships, one Iff the Atiaatlc and the 
other in the Pactfle, Bach et fete* flseto would pos¬ 
sess a certain nnaher of dreadiionfihte, and would, 
therefore, be Individually more psworful than 
tb* one which made the fsraot cruise anted the 
world Although tho ( th c aitbi w t how net astern- 
{late making gash Af"d«|#* */■**; tefOwkipw 


Tho Ptmtekh la nfcr undsf 
taahs. within u» mat fateift fi 
Unite lr the Aflantto fleet Tm 
organisation, whie* Is evtosaUy offfeiel, are 
in U» current tsgns of the Army tad N*vy 
naL It Is proposed to plsce fire shipa to rack 
instead of fonr, go that all tha ships may doefi 
their home yards twice a year, and one strip aUP 
he In her yard for repaid at fop tfcns, Wttbewt 
taking from the usual strength of the division. The 
four divisions wUl be asslgnad to tha yards at Hit 
Y ork Norfolk, Philadelphia end Boston. Me (Ifrhrtnn 
to each yard—a disposition which will mates the 
division commander to have his force at a# tiara 
under his eye and Immediately within reach. Pree- 
ttcaUy no ship will be out of commission or Ja te* 
serve, and when the vessel s are Ik tho yard for otej 
hauling, thay will have as nearly a full soa pten s nt 
of men as poealbls, no battleship drew being allowed 
to go below WO men—a foree which wooM be Suf¬ 
ficient to maintain the ship la condition to go Into 
service at twenty-tour hours' notice. The first di¬ 
vision will dock at Ute New York yard, the went 
at Norfolk, the third at Boston, the fourth St Phila¬ 
delphia. and the armored cruiser division at the 
Portsmouth yard 

If the present plana are followed the battlrahlp 
fleet In the year 1911 will be made up w follows: 
First Division, flagship "Connecticut," and the five 
dreadnoughts "Florida," “Utah.” "Delaware," “North 
Dakota," and "Michigan ” Second Division, tbs dread¬ 
nought “South Carolina," and the sister Ships 
'Louisiana." "Kansas." "Vermont.” tad "Nsw Hamp¬ 
shire" of the "Connecticut ’ class Third Division, the 
four stater ships "Georgia," “N*braska." "New Jer¬ 
sey." and "Virginia," of the "Georgia" class, and the 
"Ohio." Fourth Division, the "Minnesota" of the 
"Connecticut" class, the stater ships “Mississippi" 
aud "Idaho" (smaller "Connectlcuta”). and the stator 
ships ■ Maine" and “Missouri" There will be a fifth 
division consisting of the four armored cruisers 
“Tennessee,’ "Washington," • North Carolina," and 
"Montana" In the year .1912 we shall have 
sufficient battleships to provide for a fleet In active 
nervlre, consisting of twenty-one battleships and a 
Reserve Fleet of eleven of the rider battleships. 
The first division of the sotlve fleet Wtu consist at 
six dreadnoughts, the sooond division, of two dread¬ 
noughts snd three "ConnecUeuta”, the third division,* 
of three "Connecticut!" and the two smaller "Gannec- 
tlcuts,” "Idaho” and "Mlsataalppi," and the fourth di¬ 
vision. of the five vessels of the “Georgia" class. The 
fifth division (armored cruisers) would consist of the 
four ships of the "Tennessee” snd "North Caroline” 
class. 

Our readers will recognise at once that In the,, 
above organisation, ships of the same general type 
have been asaembled In the aame division. Tho 
targrat vessels will dock at the New York and Nor¬ 
folk yards where the largest dry docks and the best 
faculties are to be found. The commaDdsr-ln-chlef 
and the auxiliary vassals of the fleet will make their 
home at the New Yrirk yard aIno* that Is the most 
central point tor the purpose. The reoerv* fleet will 
be kept at Philadelphia, and the mont effective de¬ 
stroyers and torpedo boats wlU be maintained In 
commission at Nsw York, Boston, and Norfolk. 

By the year 1912, then, the United Btatto navy 
will contain thirty-one battleship#, made up of tour 
divisions, with four ships la each division always 
ready tor sea service and one of the yards for over¬ 
hauling and refitting, and each division com mender 
will have All the ships of his division within Im¬ 
mediate reach throughout tbs whole at tho year. At 
the same time, should the potftlsal sttnotte he site 
ss to render this' desirable, as ws havs noted ate* 
it will be porathle tovdtride thta tores into two fleets,* 
one ter each oesap^ste float being or oo tetorab lF 
greater fighting strength than tbs bns that mtdk tho’ 
memorable erub* aroond tot world. 

—-*.»■«; i - '.ml 1 i i 

W. R. Ham finds by direct observation te tke fisji 
ttft Roentgen rays that apolerttetteteb tod if 
indoppndttt o< the pontoon of tbs oqrtte 
target Tha max. intensity Is, Within riSwtesriM 
error, in the plans through the taiffst Mtt to 
hAJhndsMy stream, and tile tntsnsfty dln» of «y*r, 
motrteUy on sitter this et thta piaaa. Tfcs tatef pi te ' 
tte of sheets of gUnr and tin rates no teerotetr, 
polarisation whlek reaches the rate flpp* fiteih 
both metals- Lea d dswsa sra t hj gflfi fBjfHki, l yW$jj§a 

gtara onus* rarer night tete if nflfiX 
tte AM the observed reratfs ftm* 

ptatnea a tt &imm 
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*f tSOted 4«« •tttaga. BIu ratu oraft that proved 
1 the toaster at the Watson ratter 

.. **fhMtle” !■ ;iMT. *rWstte,* by ths way, under tor 
pm rat Uite of •'Gemst,** ta itm tn good shape, and 
ftrat&t being toad, W# believe, aa a train lag ship la 
tfae Qeimaii navy 

Qm ttoM engineers appointed by tha Canadian gov¬ 
ernment to consider tha application of tto Bt Uw- 
rraao Power Company tor ponaltoioa to dam tto Long 
Bault Rapids at OornwaH, Ontario, report that tto 
mtorgrtae la worthy of moat serious oocstderetiou. 
They arc* that, before tto government approval ia 
CtveB, than ahoold to a oomj- - 

Canada and tto Untied States aa to tto aaparv 
and control Of plants cm Doth the 
York »taU banka of tha river. 

ft to riSrdiHy mated that all tto 
coBtetaptatod tn tha original project of tto 
Canal haa now been completed The original plau of 
tha oanal called for tto ramoval of 103,796,000 coWo 
yarda of material, and a few week* ago tto total ex- 
i under American oocupancy had 
Tha 71,000,000 cubic yarda re- 
g to be excavated repreaent the additional work 
aa Ciliated by the enlargement of the canal, which 
WM decided upon during tto Rooaevelt admlnlatratloc 
Tto Canadian government la giving conaldm-ation 
to a project for a freight traffic railway to Hnd- 
aon Bay, aurveya tor which are now being made. An 
unuannl feature la that tha new road would have to 
be operated to Ita full capacity for about two moatto 
of the year, during the moving of tto grain crop, and 
that for the other ten month* there would be ecarceljr 
■ officiant traffic to warrant operation It la estimated 
that sixteen trains per day could be handled over 
the single-track line, and sixty-four million buxhelx of 
wheat could be delivered In thirty days’ time 



ELECTRICITY. 

At a recast meeting of Ue Electrical dub of Chi- 
eagat It waa brought out that there are three thou, 
■gad storage battery a ntomo b ll es la Chicago. There 
are thirty-three storage battery InstaUatloui In the 
city with an output of 47,000 kilowatts, while In New 
York city tto total output U 87,000 kilowatt*. 

An old barge toa ton equipped with electric weld¬ 
ing apparatus at Gothenburg, Sweden, to be used In 
repairing tto boQere of steamers. Tto equipment con¬ 
sists of a De Laval tnrblns and two dlrectrarreut gen¬ 
erators. Tto currant Is eonductod to tha steamer 
requiring repairs by means of a pair of cablet, end 
work can thus be done within tto boilers with power 
generated on tto barge. Tto barg* la also fitted with 
email repairs may be made, 
newspaper in South America la 
a wireless telesrmph system at IU 
This will be tto first wireless newspaper 
on the continent. The paper we refer to Is to 
of Buenos Ayna, Tto Argentine Republic 
la going to celebrate its hundredth anniversary with 
an exposition this year, which opens on May 36lh, 
and to Prenaa expects to keep 1 


ally, so as to enable all ten guns to be fired on either 
broadside Her concentration of fire from her 12-lnch 
gun* will be six abend, eight astern, and ten on tto 
broadside, as compared with the ’’Wyoming’!" fire of 
four ahead, fonr astern, and twelve on the broadside 
Tto United States Steel Corporation, which recently 
made a general Increase In wages, has decided to put 
In force a system of pensions and disability payments 
tor the wires and children of those killed In its employ, 
and of disability payments for ths Injured The cor¬ 
poration will also shortly potto fores a pension system 


ment le to be most highly commended In He humani¬ 
tarian aspect. It will be a great boon to the employes, 
end Its wisdom ns a means of promoting loyalty and 
ctooklag tbs growth of anarchistic sentiment t* un¬ 


earning tor New York tto right to be called a city 
«f towers. The new structure, which to to be b«Ut at 
tto northwest comer of Wall and Nassau Boasts, on 
a ground plan measuring 94 by 17 foot, will extend 699 


dtgger toww m feet Tto tower wW b* Balehed 
I'm s pyrtmum «p 94 M to height, whWi wffl be 
.j^itoed tor holding tto water tanka. 

’ :«kq db.il O WM r al Brflw.j of England nMjtfr'M. 

tto. fast of tmnxpPrtfng a 77-ton crating 
-A 0Mto«u, Tula WM done by woptteg a Bat bar 
A each tod of tlv* eahrytag e«r. and meeMtati'-M 
■ - ■ - -- igiMlYt. trtomd. Ditto efin'ri 
- _ ... EWatoi rt W j at 1^5*1*04% 

* lAten tesdad caf, la whlek they war 

hMto .. Tto ******* ptTot* at- ■ 


at tto "ship brake’’ with which she has been equipped 
This device oonslita of a pair of steel wings, hinged 
to tha vessel’s side and normally held against the 
ship, which, when a quick stop Is to be made, ns In the 
case of Impending collision, are released through 
mechanism controlled from the bridge. They swing 
open automatically through the forward motion of the 
ship, and It was found that the vessel could be brought 
to a stop within the distance of her own length 
without injurious shock or strain 
Tto «Nsptuns," the latest of the British dread¬ 
noughts. will have, it Is stated, the same length over all, 
660 feet, as our own "Wyoming,” but her beam will 
be several feet lees than that of the American vessel. 
She will carry ten 60-callbar 12-lnch guns In five 


•JrySSs 


A Pisnoh Inventor, M Pant logon, has devised an 
electrolytic detector whloh operates without the use 
of a battery to affect telephone receivers. The detec¬ 
tor constats of a glass enp containing at the bottom a 
■moll amount of mercury with some pure tin in solu¬ 
tion This serves ss one electrode, while the other 
electrode Is of the usual type, namely, a fine Wollaston 
wire. Dilute sulphuric acid Is used for the electrolyte 
The detector Is found to act like a small battery, and 
yet poss e ss e s all of the sensitiveness of the electrolytic 
detector One of these detectors used at Parle wee 
found to receive signals sunt from the Ouesaant post 
on the coast 

Considerable attention has been directed of late 
to the effect of sunlight on the transmission of Hert- 
■lan wavea A writer In Bleurotechnlsche Zeltschrlft, 
In commenting on this subject, points out that the 
stronger the sunshine the less the conductivity of 
ether to the Hertilan waves, so that it Is Incorrect to 
speak of a wireless telegraph station ss having any 
definite range, for one which has a Urge radius or 
communication In northern latitudes would have a 
much smaller radius In the tropica This would be 
particularly noticeable on vessels sailing north and 
south, and he suggests that It would be desirable to 
prepare a "radio-topographical” map, giving the rela¬ 
tive conductivity of the ether at different Ulltudes 

A comparison of the Inclosed are and the Intensified 
arc for indoor lighting waa recently presented before 
the Minnesota Electrical AesocUtlon convention It 
was shown that because of the Urge carbons used In 
the lnclneed are, the carbons being half an Inch In 
diameter, the are U apt to wander along the edge of 
the electrode, so that Instead of giving a uniform dU 
tribudon of light, the light U greater on one side 
of the lamp than on the other With the Intensified 
are lamp, there U no wandering of the arc. The elec¬ 
trodes are much smaller, coneUtlng of two upper elec¬ 
trodes a quarter of an Inch In diameter, and a lower 
one three-eighth* of an Inch In diameter If the gome 
amount of current Is passed through this Ump aa 
through the Inoloaed arc Ump, the electrodes will bo 
heated to a higher Incandescence, that giving a greater 
and steadier light 

Tbs Boaxd 04 Underwriters of Chicago has Issued 
tha following requirements for wireless telegraph In 
stallatlona Aerial conductor must be at least No. 8 
B and H. gage rubber-covered wire ran on petticoat 
insulators on exterior of balhttng end on knobs, cleats 
or ia molding In Interior of building. PoroeUln bush 
Inge to be used through wslta, partitions and floors. 
Aerial conductor must be permanently and effectively 
grounded at all times whan station U not In operation 
by a conductor not staalUr than No, 4 B. and 8. gage 
rubber-oovored copper wire rub aa nearly In a straight 
Dm at possible to a water pipe at a point on the street 
aid* at all connections of said water pipe within the 
premiere, or to some other equally satisfactory artlfl- 
dal earth connection, each as an Iren rod or pipe 
driven at least I test into the earth. Ground wire 
ahoold be pro te cted from mechanical Injury by In- 
rfoalng It In'uUdhtg at least 7 teat from tha ground 
,ta anterior at bundles. The switch e m p lo yed to join 
the aerial to tha crowd connection must be an ap¬ 
proved ltAamp, tingle-pole, double-throw knife switch 
ptaaed ag nearly aa pomtble to where aortal enter* 
and moat effectively ent off *11 apparatus within tbe 
hNlifhif Aerial conductor may be permanently com 
at All tinea to earth through an approved llgbt- 
~ a#* arrester placed as nearly aa poaatble to the point 
the who entere the building end grounded ss 
* afreW Ground wires for lightning amstera 
'&M attached to gas or (team pipes within 
' rlwreu ktslde of In* pipe*. 


X* e nnrat number of tbe Aetronom Nachr. a 
Ceraski calls attention to a new variable star or nova, 
found on a plate taken March 13rd, 1909, at 10b 6m. 
to lib. Itn (Moscow mean time) The Image waa found 
tn a position that waa vacant on 24 previous platce*. 
Showing stare down to 12.6 magnitude. The star's ' 
approximate position U o = 8b 29m 26s , Bs + Sl 
deg 60 min (1800) 

O. A. Campbell recently conducted some experiments 
to Investigate the aubjert of telephone Intelligibility 
In hU experiments, nsuslly only detached sylUbUs 
were employed, to as to give the lUtener no cine from 
the context The syllables easy to Interchange are 
right In about half the caeca Thus while It U obvious 
that the telephone seriously distorts epoerh waves, 
nevertheless, even those consonants whloh nearly re¬ 
semble each other are not sufficiently distorted to bn 
Indistinguishable 

A good photometric measurement of the brlghtnen 
of the nucleus of Halley's comet wss obtained on April 
21st by Prof Wendell at tbe Harvard College Observa¬ 
tory The measured magnitude of the nucleus was 6 4 
The total brightness of both the nucleus and the snr 
rounding <-oma was a little abovo tbe fifth magni¬ 
tude. With the approach of the moon toward the re¬ 
gion In the sky In which the comet 1* found there 
will bo very little to repay the early riser In tact, 
astronomers do not look for any spectacular display 
while the comet Is In the eastern sky 

From a study of the radioactivity at the earths 
surface, made by O A Cline, It wuuld seem that the 
soil contributes by far thu greater proportion of the 
penetrating radiation present at the earth's surface 
at Toronto, and by comparison any that may have 
Ita source In the atmosphere or In the sun may be 
considered to be negligible In amount There are no 
regular diurnal maxima or minima, but there are 
changes from day to day which seem connected with 
concurrent barometric changes The conductivity la 
greater when the ground In bare and warm than when 
It Is frosen and covored with snow Filtering air 
through cotton-wool still leaves many suspension par¬ 
ticles 

A letter has been received from Prof E B Frost, 
director of the Yorkes Observatory, at Harvard Col¬ 
lege Observatory, In which Pror Frost records recent 
observations of Halley’s comcL Ho found the comet 
more conspicuous Ilian tho adjacent star Pasclum. 
and Prof Barnard eetlmaLcd thu nuclena which waa 
not stellar, to be two magnitudes fainter than this 
star On April 14th the comet was photographed with 
•lx minutes exposure No tall was visible with any 
of the Instruments Visual observations of the spec¬ 
trum were made by Prof Frost and Dr Slocum, and 
showed a distinct continuous spectrum from tbe 
nucleus No bright bands or lines were seen Tbe 
Intensity of tho continuous spectrum rotative to the 
emission bands, lias greatly changed since the comet 
wss visible In the evening 

Some Idea of the enormous amount of labor required 
to extract radio-art i vo substances from their ores may 
lie gained when It is considered that to obtain two mil¬ 
ligrammes of unbalance contalung 0 I milligramme of 
polonium. It was necessary for Mkdame Curie and 
A Debturne to treat several tons of uranium Fairly 
pure hellnm was Isolated from the gases given off 
by a solntIon of polonium under a high vacuum la a 
qaaru tube, due to the sitlon of the alpha rays 
emitted by this element. The life of radium le about 
0,300 time* that of polonium (whlih ta reduced to 
one-half In 140 dare) The HPrrtrum Is being studied 
with a view to ascertatulng If an liuu live element is 
derived from It, polonium according to theory, being 
the last radioactive term In the series of derivatives 
from radium The atomic wulgbt was estimated to 
be about 200 

A saw preparation haa appeared which cleans and 
polls haa silver, silver plate, nickel and other white 
metals, and which Is said to produce a plating on pure 
sliver and any metal except gold by mere contact of 
the preparation with the motel In view of the pub¬ 
licity given lately In British scientific journals to a 
simitar preparation Invented by Rosenberger It Is In 
terestlng to note that the American article has been 
known In tbe United Status for several years although 
offered more prominently only since 1008 Roaenberx- 
er*» preparation requires a different modification to- 
each metal Tbe American preparation te a white, 
creamy liquid, perfectly stable and unaffected by light, 
and Is rteltned to bn perfectly free from merrury, 
soldi and other Injnrioae Ingredients. Bo far as we 
are able to determine, Ha plating action seems to bo 
due to the affinity which the motel to be plated exerts 
upon the molecules of silver In the solution, *n that 
tho resultant plating ta Identical with that produced 
by ordinary dynamic electroplating No electric cur 
rent If neneetary to produce tbe plating nor ta an ad, 
dHton or admixture of any other ■ubmonce required, 




In responeo to nn a riant request tram lead Ini 
dairy Interests In Bouthern California, Prof 1-eroy 
Anderson, bead of tbe dairy department of the Cali¬ 
fornia College of Airlnultnre, bae Just made an exam 
Inatlon of tbe milk conditions In that part or the 
Slate, 

Prof Anderson says tbat In consultation with the 
dairymen. It was decided to Inaugurate a general 
policy of education upon the subject In his opinion, 
tbe reform of many conditions now undesirable in 
the methods of producing milk, can better be reached 
through the commercial aspect of the business and 
through the education of the producer and the con 
sumer than through dnutlr and radical legislation 

He aaya that be finds the conditions under which 
milk Is produced about Loa Angeles are not materially 
different from conditions In other populous centers, 
except that nature Is possibly kinder In granting more 
aunahlne and lesa Tain and a mors porous soli, all of 
which tend toward an eaaler cleanliness 

What adrlce he has to ofTer, therefore, Is applicable 
to all parts of California. He hopes especially that 
the man who Is producing and selling directly to con 
sumers In the smaller towns and rltlss, whether he 
has one cow or more, may receive an Incentive to 
have better cowa and keep them In a clean and a 
healthy condition 

In cities like Los Angeles and Ban Francisco, hs 
says, where large wholesalers act as distributing sgen 
clas between the producer and the consumer and 
pasteurise all the milk, some of the dangere tbat 
might result from disease of tbe cow and uncleanll- 
nees are obviated 

"It does not have a pretty sound," continues tbe 
professor, “to say that lack of care on the part of the 
producers to partly tbe reason for tbe expensive pas¬ 
teurisation which the wholesalers 
now give Is milk.” 

“Pasteurisation, however, Is oae 
of the advance steps toward a 
healthier race, and some day thb 
process will give way to such dean 
methods of producing milk that U 
will not be necessary That b the 
goal toward which we are til striv¬ 
ing ' 

"It costs money to produce clean 
milk, which cost most be met by 
a higher selling price or by more 
profitable cows, or both Tbs cow 
Is espei tally In our mind Juit now, 
and we call the reader's attention 
to records taken from different 
sources to Bhow by actual figures 
how cows vary In returns to thetr 
owners from similar outlay for food 
and care" 

Prof Anderson then refers to the 
subject of proper stables and cor 
rail for dairy cows and says 

“The great thing to bn dealred In 
either, to that there should be easy 
“ ■ of keeping clean and then 
n. Thb b tbe ohlst 
• concrete In stable 


In a few moments, so that no dirt remains. Some 
dairymen object to rows standing on concrete, but 
In Callfornb, where the cows are In only for feeding 
and milking, they suffer no injury 

"Occasionally s very good stable b constructed 
where the cattle stand, which portion Is made of 
plank Thb works well from a sanitary point, if the 
planks are water-tight or are underbid with a water¬ 
tight substance so that the soil under the planks can¬ 
not become saturated 

"A milking stable b absolutely eaaentbl to the pro¬ 
duction of clean milk Milking In the corral b an 
abomination, either lu winter or In summer In win 
ler, during the rainy season, It b not uncommon to 
see both cow and milker wading nearly to tbe knees 
In mud, when of necessity the milk most become the 
depository for some of the mud. 

"In summer, when the comb dust may be from one 
to four Inches deep, the condition b even woree The 
dust Is raised with any slight breese or with every 
movement of man or beast, and even more dirt finds 
Us way Into the milk than during the time of rain 
and mud Thus tho cows must be provided with some 
■table which b dry and clean, and where they can be 
held for milking 

"The stable needs not be expensive On the con¬ 
trary, It may be very simple, and the lass lumber In 
It the better bo long as the frame Is sufficiently strong 
It should permit the entrance of an abandonee of 
direct sanllghL and have enough openings to give con 
etant ventilation 1-arge louvers In the roof are ex¬ 
cellent for ventilation and also admit light, but not 
direct sun rays." 


Bread, Uke milk, b one of the most general arti¬ 
cles of food, and aa such to subjected to the most fre¬ 
quent adulteration, and unfortunately It happens that 
such a fraud cannot always he detected with ease. 
The experts who have given especial attention to thb 
kind of adulteration agree In the statement that under 
the Influence of the preparation of bread the grains of 
flour undergo certain changes in their outer appear¬ 
ance that render them much lew dbtlngubhable. In 
a moot praiseworthy article recently published In Lea 
Anoslee de la Chimb Analytlque, BugSne Collin re¬ 
count* the results of hb tireless examination of pure- 
brsad and adulterated bread. In the course of hb 
budable endeavor, It seems, he found himself able 
to determine with passable exactness tbe quantity of 
pure flour In baked bread, whether the bread subjected 
to microscopical examination waa old and hard or 
fresh Hb procedure was to soften a crumb of bread 
with ss little water aa possible and knead It persis¬ 
tently with foreflnger and thumb over a One sieve 
resting on a vessel that should receive the dripping 
water The mass is treated In thb manner until the 
water ceases to look darkened A powdery mass then 
remains on the sieve, which b deposited on the crys¬ 
tal of a watch, combined with a trifle of glycerine, and . 
b then set aside for further examination Besides, to 
the water In the vessel Is given an opportunity to 
clear Itself, and It b then decanted so carefully that 
the sediment te not disturbed The result of such 
treatment to that from the deposit on the sieve and 
that In the vcmel the true composition of the bread 
can be ascertained. 

Bread made from pure flour leaves only an Imper¬ 
ceptible quantity of starch on the sieve On the other 
hand tbe greater part of the gluten to found on It and 
forma a net of Irregular no 




ble tissue In consequence of the 
ease with which lb preeenoe In the 
bread b ascertained, the gluten is 


cal examination. Is the s 
posit tbe nuorosoope showed no 
menraa particles of starch which 
during tbs preparation of the bread 
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Cereal exhibit, agriealtnial deaMMtratfca tnta. 


A KAILVAT KXOOL TO* TiUUI. 

placenta. The moat reeemblanca to tbss* Is shown by fella to escape the scrutiny of the microscope when lln's Investigation la extraordinarily Important, for the 

the gralna of barley, the addition of which la aacer- thla la Invoked, for the gratae of atarch of rice are addition of rice floor to wheat flour or to rye flour haa 

talned with a aatlafactory decree of certainty from the alwaya left In great number on the sieve and are more begun to be a veritable torment Dealdoa. certain 
precipitate on the ateve A quite cuatomary adultera- caally recocnlaed because during tho preparation of kinds of corn meal bavu been misused In th 

tlon of bread Is effected with rice floor, which always bread they suffer lees change. Thla result of M. Col way, though oaslly dctectud by the microscope 


A REAPER BOAT 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


A french constructor. A Amiot, has brought out 
n type of boat combined wltb a aet of cutting blades, 
wblcb la designed tor me In cutting off aquatic growths 
In ponds or artificial lakes, mill races and various 
water courses Such operations are often neceasary 
where the bottom of a pond or water coarse become* 
obstructed by the thick growth of aquatic plants, but 
where it Is required to bo carried out by hand labor 
ft become* a difficult and also an expensive matter, 
especially where a large area has to be dealt with. 
M Amlot's device overcomes the difficulty by using 
an Internal combustion motor mounted on a boat, and 
the motor serves to drive a sat of cutting blades, which 
are designed somewhat after the fashion of reaper 
blade* and adapted In their form so aa to carry ont 
the cutting of the planta under 

' bottomed, 
being much narrowed at the front and the rear In 
the front Is carried a paddle wheel, which Is run by a 
gasoline motor, which 
drives the boat at a slow 
■peed Its total length la 


The cutting bar* are 
mounted at the lower end 
of a vertical frame, which 
In held at the rear end of 
the boat, and tbeas extend 
transversely across the 
bottom of the frame so aa 
to lie at a point near the 
bottom of the water course 
or pond and bo cut off the 
plants as the boat ad¬ 
vances. Buch bare are 
made In different longtha 
and also at different curva¬ 
tures so as to be adapted 
tor flat bottoms or for beds 

form* and alios. Th* bars 
an anally from l to if 
feet In length, and an de¬ 
signed to eat off a ooustd- 
srabie am at a time. This 


being swung upon the end nr Itao lever, which Is ob¬ 
served at the upper part, and thla lever Is pivoted 111 
an upright By means of tho countorwotgbt nt the 
end of the lever, Lhe entire frame ran be raised and 
lowered, anti this gives the adjustment of the cutting 
bars at any desired height In s convenient way The 
gasoline motor la placed at the other end of thn boat, 
and there la a belt transmission running to the rear 
end, which operates the pulley placed In tho upper 
part of the cutting bar frame This docs not Inter 
fere with the raising or lowering of the frame, os will 
be noticed, seeing that the belting and pulhys can 
work at different angles. Os the shaft of the pnlley 
Is a crank which drives a rod, and this last passes 
down along the frame ta tho lower part, where It con 


way as Is seen III the usual blades, and In this way a 
wide swath Is cut under water and at any desired 
height above the bottom Tho paddle wheel la carried 
on n frame which Is adjustable by naans of bolls, so 
as to give the paddles any desired Immersion, and the 
gasoline motor drives the wheel by gearing and chain 
device, using two separate countershafts for this pur 
pose eo as to give the needed speed reduction The 
gasoline motor Is oporalud at Urn standard aimed of 
500 revolutions per minute When it Is required to 
tske the boat Into shallow water or otherwise to pass 
over rocks or other obstacles, tho cutting frame can 
be lifted entirely ont of the water Id this case the 
cutting ban are folded up along each aide of the framo 
eo as to occupy but little space In usual practice 


cost of operating Is estimated at $0 35 
uprising gasoline, oil, labor, together with 
and maintenance For cutting one acre 
area, the cost Is figured at 

- I* 70 

The Amiot syatem I s 


■ groat advantage ta bo- 
lag able ta cover a largo 
sorfaee within a abort 

>. UraJy sakali cost. As will 
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glum It Is also uaod on 
a number of canals and 
rivers In Franco 


Building at Pittsburg, Pa., 
which Is 13 stories high 
and contains 400 offlcoa, 
was recently llghttd by 
carbon filament lamps and 
had Its Interior decora 
lions painted a deep sea 
green color It Is now 
lighted by tungsUm lamps, 
and has Its Interior palnl 
ed a light buff color On 
replacing 8,910 carbon 
lamps (58-watt) by 78o 
100-watt and 100 25 watt 
tungsten lamps, and 21,- 
840 watts In 18 and 32 
candle-power tarbon lamp* 
In the corridors and lift* 
by 8,400 watts hi 40-watt 
and other tungsten lampa, 
148 4 kilowatts Is savsd. 
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In th* newly-completed Metropolitan Ufa insurance 
tower la to be found on example of an Installation 
which serves the purpoaa of lifting eara to an alti¬ 
tude greater than that attained In any building yet 
conatrut ted Judged Independently of 11a height, 
the Installation la a model of modern elerator sngl- 
nee ring Furthermore, It la significant of the aocceaa- 
ful development of a comparatively recant type of ele¬ 
vator machine which has been tented In actual use 
and found to answer tha requirements of service as 
wall aa the requirements of mere height Great aa 
the lift la the deelgnera claim that It Is possible to 
go even higher and that elevators can be Installed 
li> any skyscraper which the ambitions architect may 
yet essay Aa a result of thla engineering achieve¬ 
ment there Is no difficulty In renting offices far above 
the city's noise and dust No more time la c 
In reaching the 44th story of the Metropolitan 
than the 12th door of older buildings. 

For the Metropolitan Ufa tower, the type of ele¬ 
vator selected was the Otis tnu tlon overhead machine. 
In which the motor and driving etleavee are situated 
directly above the hatchway High up In the apex 
of this white marble campanile are to be found power- 
fu' electric molora, whose Installation at this eleva¬ 
tion taxed the Ingenuity of the architect and engl 
neer They are without doubt the highest motors 
working In any building 

The problem of high rise In a tower building la 
one that ran he solved by but few types of elevators. 
A height of 400 feet marks the limits of the plunger 
and other hydraulic machines In many form* of 
electrical elevators the weight of heavy moving cables 
or other parts, and the exact regulation of the car 
or load, are difficult If not tmpoeslble of attainment 
when certain heights are exceeded In the Otis sys¬ 
tem Illustrated we have a simple machine that baa 
been found to work with ease, safety, and reliability 
A motor la mounted at the top of a shaft or hoistway 
The armature shaft carries between Its t 
driving sheave around which I ho six cables i 
Ing the car are passed One end of the cables extends 
to the car, the other to the counterweight, which 
moves up and down In guide rolls at the side of the 
shaft, and Is equivalent to the weight nf thn caT and 
Its average loud Directly below the driving aheave 
lb lilted an Idler sheave, around which the support 
ing cable* are laid, so that It pauses again around 
the driving sheave with whlth It la In contact for 
two half-turns When the rurront flows through 
the motor, the armature routes and move* the car 
up or down aa desired When the current la cut oH 
powerful automatic shoe brakes are applied to hold 
the driving sheave A compensating cable In older 
Installations a chain la connected with the bottom 
of tho car, extendi to the bottom of the shaft, passes 
around sheaves or pulleys, and then extends to the 
counterweight Its object la to compensate for ths 
weight of the supporting cables, whether the car la 
at the top or the bottom of the abaft In other words, 
the system la vary nearly In equilibrium, and the 
function of tha motor la merely to move It with such 
additional load aa la supplied by the passengers In 
the cars. When the MetropollUn Installation was con¬ 
sidered by a board of elevator engineers It was re¬ 
alised that thla system was the only one that would 
meet the conditions demanded In an office building 
of extreme height The thnrongh tests which the 
machines have received store their completion has 
justified the engineers In their selection 

The Tower Installation, whlih Is quite Independent 
of the elevator systems serving other part* or the 
huge Metropolitan Building consists of six express 
elevators, which make no stops between the street and 
the 10th floor The cars are arranged In the center 
of the tower In two banks or rows of three earb, Are 
of tha alx running from the 1st to tha 41at floor, or 
a rise of 024 feet 11% Inches. The middle car on the 
east hank runs from tho basement to the 41*t floor, 
while the mfddlo car In the weal bank runs from the 
buasment to the highest landing In the tower on the 
44th floor, a distance of 680 feet 11% Inches With a 
llte load of 2,COO pounds or about II paanugers, the 
cart can make a speed of 600 feet per minute without 
slops, which la the maximum permitted by the prae a nt 
New Tork Building Department regulations Thu 
the Journey to the top floor consume* bat a few aao- 
onda under a minute which U recognised ai about the 
limit demanded by office bnlldlng ranting conditions 
The actual consumption of time by the panoanger 
doaa not place tha tower bnlldlng at any dtaadvsntag* 
over lower buildings, where slower speeds and fre¬ 
quent atop* may require the same expenditure of time 
In thla connection It may he remarked that tha trac¬ 
tion machine illeetrated 
to full speed In from lw< 
ard evenly, an that 
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and a temporary elevator was rigged t* tend «f the 
materials of do n a teu c tloa Aa the malarial for tha flve 
msfhinaa for the alert ton running to the tint too e 
could be carried up by the high-rlee elevate?, their 
erection wax not ao difficult a matter When ft be¬ 
came neoewary to raise the machine for elevator No. I 
up to tha 46th story, a serious problem wan praam tad. 
Bvantually. tha teak waa accomplished, and tha huge 
l armature were seat up to a point where 
he eat In place by an ordinary tackle. 

pounds each In the ease 
of four, and 22,000 pounds teeh for two elevators 
when darlccs are employed to ana hi* extra heavy 
loads inch aa tafea, to be raised The magnet pan- 
trailers weigh 2,000 and 1.200 pounds raspeottvely for 
the two classes of machines It Is her* that the 
operation of tbs switches governing the motors can¬ 
ters, whleb switches ere under the control of the oar 
operator 

The motor* are rated at 40 hone-power and use 
116 volts direct current. They run at a speed of from 
SC to 68 revolutions per minute, and th* peripheral 
velocity of ths driving sheave on the armature shaft 
gives the speed of the car The limited space In s 
high tower presents problems quits different from 
those of a large building, such as that of ths Hudson 
Terminal, when tha traction machines son be 
arranged In orderly rank. In the tower one machine 
may have to be placed above the other, or at an angle 
perhaps, while the controllen and other auxiliaries 
must ho fitted In wherever a place offers. Conse¬ 
quently, ths machinery roam of the tower has a be- 
appearance. Hvery Inch of apace Is util 
lied Despite crowded quarters, there la ths i 
order 

Around ths driving sheave* peas the lining and 
counterweight cables, six In number for each ma¬ 
chine. They an % of an inch In diameter, and each 
ruble has a breaking strength of 20,000 pounds. The 
length of the several cables for tha various oars varies 
from 57G to 626 feet for the high-rise oar Another 
Important cable is that passing through ths car to the 
centrifugal speed governor at the top of the hatchway 
These are %-lnoh cables, and they vary In length from 
1144 to 1,274 feet Their function la to transmit the 
motion of ths car to the centrifugal governor, whloh 
In case of excews spew^ not only cuts off ths power, 
bat causes the safety device of the car to come Into 
pity and lock it firmly to the rails. The cars, which 
vary from & feet 4 Inches by 6 feet 4 Inches to 6 fast 
4 Inches by 8 feet, weigh about 4,000 to 4,COO pounds 
each. The counterweight Is slightly heavier than the 
empty ear, ao that the car Is assumed to carry an aver¬ 
age load 

In the more recent Otis traction elevators, the 
clanking chain used to compensate the weight of 
hoisting and counterweight cables hu been supplanted 
by a special flat wire rop*. which Is 3% Incbss wld* 
and % of an Inch thick, one end being attached ta 
the bottom of the car and the other to th* 1 
the counterweight This cable 
sheaves, arranged In a channel-iron frame at th* bot¬ 
tom of the shaft, which frame la oerried In such a 
way that the aheave* are free to move np and down 
m the holding rupee stretch or contract Two of these 
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their length varying from 678 to 620 feat 

Safety no leas than speed Is Insured for these sx- 
press elevators. Thus th* speed governor already re¬ 
ferred to eerva* to actuate a wedgwetemp device on 
the car, and to limit the speed electrically to 700 feet 
per minute. If a speed of 800 feet per miuata Is 
reached, the wedge-clamp safety device works st one*, 
and th* car Is clamped to the rails 
each oar has an emergency brake which 
operator to shut off th* power and clamp th* oar to 
the rails Independently of th* speed governor it the 
top of the shaft, safety retarding device* ebete the 
•peed of either car or oounterweight in oaaa 4* ordi¬ 
nary Holt of travel la e x pended. 

Both can and countarwelghta land on Pa tent ed Off 
buffers at the bottom of tha shaft, white boffin an 
arranged eo as to step th* ten when reaftag ft teQ 
■peed, that It, under 80* feet per ntixste, ftft tbte* 
have been found to work by actual toft Oust tenet. 


thoae in modern medicinal practice. That thla popu¬ 
lar impression is erroneous Is proved by the fiftey 
device* which have of late years been put to euqeewe 
ful testa to enable a physician to examine with th* 
greatest accuracy the workings of inner organa and 
to restore them to their normal condition wlthodt 
resorting to tho surgeon's knife. Notable forward 
strides In this direction have been made In the study 
of the digestive organa of the human body, such aa 
examination of the stomach and It* contenta by the 
use of a bucket firmly held at the end of a fine cable 
and let down into the stomach, to fill and be hauled 
np again for examination by chemical reaction testa, 
to determine whether the stomach digests normally 
or abnormally, and thus to enable the physician to 
correctly the defects or diseases of the di¬ 
rges 

From the New York Medical Journal we Item that 
Dr Max Blnhorn, professor of modldno at tbs Now 
York Post-Graduate Medical School, has succeeded 1 In 
obtaining samples of the chyme contained In', the 
duodenum by the use nf a very simple apparatus 
called the "digestive Juice aspirator," a portion ft 
which Instrument ta Introduced Into the duodewum 
by way of tbs esophagus and stomach without the 
slightest discomfort to the patient. 

It ta well known that primary dlaeetton takes place 
In the stomach, but the moat Important dtaestive 
action takes place in the duodenum that ta, the part 
Into which the stomach discharges by wsy of the 
pylorus, and which also receives the very Important 
secretions tram the liver (bile) and the pannnag 
For tho purpose mentioned. Dr Blnhorn uses a 
thin flexible tube terminating In a small metallic 
perforated capsule, which to swallowed by the patient 
and poaaee into the stomach, dragging tha flexible 
tube along in ita descent, the tube being sufficiently 
long to extend a distance out of th* pat lours month. 

The espenle Hi tha stomach ta acted on by the 
movement of the stomach wall, as In the case of flood. 
In the course of about an hour It paasea by way of 
the pylorus Into the duodenum, and even as far down 
•a the beglnming of the email intestine. Tbs outer 
and of tha tube ta then connected with a email hand 
auction pomp, tha piston of whloh ta gradually with¬ 
drawn, eo that the duodenal contenta are drawn Into 
the perforated capsule and up through the tub* into 
the gtaan barrel of th* pump, which latter to now dis¬ 
connected from the tuba • 
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4 Utter X wrote to th* Wright Brothers ot tha 
pm of th* taforts&iUo aoddeat la which a ralsnd 
caw of tha Halted ttatea army loot hi* Ufa, 1 ad ro¬ 
tated tha very principle Mt forth hr Mr MoOtaor sad 
apa f U aatly bolter* itlu that th* adoption of that 
tftehnd wtt predate th* poralbtltty of tea rwwram 
of stack hoMde&ta. 

la flu tatter Mfcm&fa 
yfm and shawlag **• Mine in eomparbci 
la th* hot of flldht. Th* whole thing a 


i* a but* student of aviation I submit the foregoing 
th tea hop* that ye* Win pnUlah the seme a* It mar 
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take aa lnt*n*t In aeroplane* Placing the oenter 
of gravity law li 


t*n* Far from baring a stabilising effect th* low 
oqater of gravity makao th* machine more unstable 
- - -*- gnat (kill on th# pert; ot the 


This la due to the pendulum effect of the suspended 
weight When the propeller attempt* to accelerate 
the machine hr Increasing Its forward throat It 1* 
restated hr the Inertia due to the machine ■ weight 
and U the oenter of grarltr is below the center of the 
propeller the machine will tip forward 
Likewise on a torn the suspended weight tends to 
(wing out In a larger circle than center of the sup¬ 
porting surface where the resistance la concentrated 
and no tend! to depress the Inner wing Just the con 
trarr of what Mr McClner assume* would take place 
This distorting tondencr la In addition to the depree 
Mon Ot the tamer wing due to Its slower speed 
Mr Moaner's analogies to natural form* bare much 
that la good In them and like him t favor the mono- 
ptsne but 1 believe Out scaring birds will be found 
on closer observation to keep their weight well up on 
their wings The only safe principle for an aero¬ 
plane la to have the centers of gravity throat and 
rapport aa nearly aa possible oolncldent 
Now York G H Oomar 
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To the Editor of the Bcimmno Ajuoocaw 
T bs texture of the hair b one of the physloal w 


Celt or Teutonia race# But whet causes the kink 
In the hair of th* negrot For centuries end centuriea 
the ancestors ot the United States negro have lived In 
the dense forest and heat of the torrid (ones of Africa 
th* atmosphere of which has been surcharged with 
sodlnm calcium magnesium sulpha reted hydrogen 


ban tat It various gases which It holds lp suspension 
In th* presence of these atmospheric solid and gaae¬ 
ons substances coupled with a ooastant very "humid 
condition” of the atmosphere we have th* unpro¬ 
tected scalp of tha indigenous native with the power 
M actinic rays and heat of the tropical sun acting 
dtrsetly upon tha bead of the Homo African us 
both as as Irritant and a trauma This excites a 
condition known to the pathologist as an infbmma 
ttta With this condition of inflammation of the akin 
A the bead there follows a congestion and prolifer* 
rassta of the skin of the scalp with 
k following rsMlt The radortbroua and aebeeeon 


I thickened sad Indurated as th* glands of th* 
■ poor their contests out spew the rarfhc* of th* 
a td go through tbs process known to eheolSU as 
t, which iroduosa heat According to th* w " 
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th* tab tpoaob then that opmrat tha 
which th* ab*ft of the hair b growing 
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hrat teuraatad by ddttok of the totogwmto ot 
(ha akto la the nrararat of the atmaapben tends to 
harden the outer shsath of the hair end gives to It 

la (be temperate bom of tbs United Btetos whore 
the humidity of the atmosphere b not so dsns* with 
our abradsEMt* of nhUlbt where the atmoephere b 
not so bravQy impregnated with mstaUlo oorpnscles 
and gaseous snbstaaoss and where the Afw-Amsrl 
can l bead and scalp an protected by the ordinary head 


have been operating tor ague and agra to make the 
Afro-American ■ hair sneostio will In time make hb 
hair *n thrown in. The modem setenoe of anthropol 
ogy no longer teach** that Homo Euro pesos b of an 
“Indo-European origin but Bergl makes the affirma¬ 
tion that Homo Cauoaslcna Is cf a Mediterranean 
origin Ripley (see Races of Europe p ITS ) The 
Mediterranean population are an offshoot and develop¬ 
ment from the African negro (Be* Darwin ■ Descent 
of Man, p 171) The probable and acceptable hy 
pot heals b stated by Arthur M Marshall In hb bio¬ 
logical lectures 1894 p 94 who says The white 
races of Europe had their geographical genesb In 
Africa and spread thence In paleolithic and neolithic 
time* over the whole of Europe The white races of 
Europe and America ere therefore of e negro origin 
end the rams can**# and Memento of nature that have 
dsplgmentiled the skin end straightened the balr of 
Homo Caucasian will In time produce the same 
results la the Afro-American ■ skin and Its append 
age* J M Boocrr 

St Paul. Minn 


SAUtT > COMET -A MODXI OF ITS DIBIT. 

av uu a LTat-H a no at btovh oollsb* 

For the large number of people now Interested In 
the famous Halleys comet who have found difficulty 
In obtaining an Intelligent Ides of tto motion In space 
Its apparent motion In the sky and the times of Its 
risibility a cardboard rellof model like that of which 
a photograph b herewith reproduced will be of great 
assistance And even those who already understand 
the phenomena from the study of plane diagrams may 
obtain a much clearer Idea of them from the model 
became It U much more concrete and represents the 
sun and the orbits of the comet end tho earth as they 
really exbt In space and not aa they are often shown 
by being projected on the same plane 

In order that tha readar* of the Brirwrinn Aural 
can may easily construct sue h a model for themselves 
pattern* or diagram* are printed on the accompany 
log too * * leaf supplement which when pasted on card 
board cut out and properly fitted together will make 
an noellent model 

After telling how to construct the model some de¬ 
scription will be given explaining haw the uitronomi 
cal phenomena may be studied from It 

Haring first pasted the loose-leaf on a sheet of card 
board about 10-ply cut out tha thro* diagrams along 
the dotted line* Also cut B narrow slot through the 
plane* of both the comets and earths orbits at the 
places marked Then Insert the planes Into each other 
aa far aa the Mots will allow keeping the earth » orbit 
below that of the comet on the right but above It on 
the left 

If the two planes are correctly fitted togethor they 
will now produce th* general effect shown In the pho¬ 
tograph But besides haring the model rigid the two 
plane# must be given the necessary inclination to each 
other of approximately 18 degress 

Fasten the two plane* together by pasting two smalt 
mail In hlngsa In tha angle between them one on ear h 
aid* of the son hasping the slots In line Then bend 
ing over th* Saps of tha triangle along the two lines 
marked on It pests it la a wedge between the plane 
of the earth ■ orbit above and the comet ■ bslew This 
completes the mod*1 

Thg. reader will observe that the comet * position b 
Indicated at Interval* of ton days before and after 
perihelion aa It travels In Its orbit In th* direction of 
the arrows Th* earths position aa It yearly move* 
about the sun In th* opposite direction b also shown 
for the same days The printed side of the model 


Examining tha comets path In space we see that 
It cob through tha plans of tbs soliptic at the ascend 
tog node symbol a In January On April 19th it 
was at perihsHon On May llth 19th It cub through 
tha plane of the ecliptic at the dsaroadlng node 
Daring the sariy part ot the rear the comet and the 
«nh moved on roughly parallel ltnra Hence the 
oosost grew brighter duly hy a change to Its Intrinsic 


sptmgitb because It b approaching th* earth 

tail b always directed away from the sun 
Hspee In March tt was much foreshortened tor ns 
Mew U b becoming mere nsarty perpendicular to the 

L mm he aw mm to tto MU 
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The time of visibility of the comet will depend on 
wbethsr It b to the toft or right of the ran es seen 
from th* earth To transfer correctly to the sky left 
and light on the model we should Imagine the son 
on tha meridian at noon with the comet to the left or 
right Taking the way that common observation 
shows the sun to move acroes the sky from east to 
wsat on aooount of the earths dally rotation It Is 
easy to see that any body that b to the left of the 
sun at noon will rise end set bter than the sun and 
anything to th* right at noon wilt rise and set earlier 
than tha sun 

Hence before March 96th the comet being to the 
left of the sun rose In daylight but sat after the ran 
and wan risible to the evening At present It b to 
the right of the sun and rises before It in the morn 
Ing Increasing tta distance until May 8th when It 
reaches Its greatest western elongation Tt then ap¬ 
proaches th* snn end comes Into Inferior oon] mUlon 
on May 18th 19th 

As the three celestial bodies are alio In tho same 
plane on tbb date the clreumatance makes It possible 
for us to go through the comets tall tf It b long 
enough to reach us What we shall aee on that night 
It b not the purpose of the present triple to oon 
aider but It may be said that as the moon b then 
appro* hlng full a fact which has been somewhat 
overlooked w* may not aee anything at all 

The comet and the earth are fourteen million miles 
dbtant May 18th 19th but their cloaeat approach oc 
cur* a day bter when they are thirteen million miles 
apart The closest approach of the orbtto b at a 
point a little below to tho left where the comets 
orbit b six and one half million miles below the 
earth ■ On dlagrama where both orbits are projected 
on one pbne they apparently Intersect at thb point 
Hence some people have Imagined a possible collision 
here bat the orbits never Intersect as the model 
■hows 

On snd after May 20th aa the omet b to the left 
of the ran In the model It will again be vlslbb In 
the western sky beta g soon so noon aa It Is dark 
enough and aettlig about two hours aftor sunset 
which time will gradually Increase t> four hours by 
the end of May But as the two lodles are then re¬ 
ceding In almost opposite directions and the toll b 
turning more and more awny from us the glory of 
Halley a comet will noon be lost to ua for three-quar 
tors of a entury 


The fan-rat Nnpplenienl 

The new 60 li h ri fle ting tel a 0| e of the Mount 
Wilson Sotor ObservaUry has h n In o| rati n for 
about one year A d * rl|tl n of this wonderful In 
■trument and the work which It dots b i resented 
In the current Sipnruirnr No 1 91 by h A hath 
Bven Hedln a big Trans Himalaya la reviewed Hal 
ley was not only tho first to predict tho ret irn of a 
comet but also to devise a method or determining 
the age of tho ocean from cheml al denudation George 
F Becker con menu on hb work The ancient decl 
mal bead frai e la still to actual use side by side with 
the very 1st)it adding and listing machines This 
ancient bead trail the Chinese abacus and Its Japan 
ese twin brother are dtscrlb d by Mr Daniel Artbnr 
Dr Jean Charcot pros nt* th results of hb Antarc 
tic expedition Henry A Wine Wood contributes an 
excellent paper on Mod rn stereotyi y and the Me¬ 
chanic* of the Newspaper 1 il at llut a for Rubber 
b the title of an article whl h must undouttodly at 
tract attention be bubo of the present rubber boom 
Under the title Mechanical Oddities some f irl » In 
vcntlons are dos rlbed Tbe design of a ropbne mo¬ 
tors b discussed A Melln ■ iggesto an Imi rovt mont 
In aeroplanes A box with a secret o| nlng b de¬ 
scribed and Illustrated 


■terenry Are Patent* Granted 
After six years nteat Mr Peter Looter Hewitt 
has been swarded patents for hb mere try vapor elec 
trie lamp The patents have been lu lutorferonre 
almost since the dst* when they were flint ai plied for 
la 1901 Mr Hewitt s chief opponent was the General 
Electric Company 


In accordance with the recent decision affecting the 
classification or articles under tie I arts Art ot 1909 
the United States Treasury I>i artment has Instructed 
customs officers to admit free of duty all miners 
safety lamis whether el k Uric or designed for using 
oib or other Illuminating materials with or without 
gbas chimneys and whether Imported as an entirety 
or to separate parts together with any apparatus for 
looking or unlocking auch safety lamps for testing or 
detecting flaws to these lamps or for cleaning them 
of dust particles etc together with all mil rs rescue 
applbnree and parts thereof stirh os heli to aperlvl 
taking of valves spectxl oxygen ryllnl rs refilling 
oxygen pumps and all other essential tarts of the 
complete outfit, whether Imported as mih-sUm or t* 




Three sf th* centeataats making a tan ta the «Championship of the Bca " 


Slant of the “ Urania," shewing r 


that made possible tbe attainment of great speed se¬ 
pt tally la the long-dlstame events 

I he flist long distance race for the Championship of 
tbe Bra was held on Sunday April 10th Count de 
Pourtalu» Cocorlco readily won this 100-klIometcr 
(124. mile) race in 4 hours SI minutes JO SB sec 
onds at a apeed of 28 SI miles per hour Out of the 38 
compotlt irs In this longdistance race for cruisers the 

Tele Mont Calypso Orcgolre VIII and Bpagal 
llnail llnlsbcd In the order given 

II ta e was an exciting one as several of the boats 
weie quite evenly matched The Brnsler Despujols 
hydi i lane which waa one of the novel craft that 
lacii tbU yiar did very well and ahowed good speed 
In prni ortlon to Its horse-power In the set ond great 
Inteluatlonul rut for tin Coupe dem Nations which 
took plate on April 12th this boat was second On 
lsblng but 1 minutes and 47 seconds behind the Ur¬ 
sula which completed the 100 kilometers (621 
milts) In 1 hour 38 minutes M 3 5 seconds The 
Uraslcr Despujols averaged 18 l miles an hour against 
48 8* miles an hour of the Ursula She was titled 
with a Brnsler 4-rytlndoi engine of 100 horse-power 
v hilt the Ursula bad two 12-cyllnder motors to¬ 
taling 800 horse-power One of our photographs 
■hows the twin screws of the Ursula. Her tnglnes 
are arranged aide by side one on tach aide of the 
bull Another photograph ahowa the Ursula at 
full hi -td while a third il ture shows tb Braaler 
Despujols The dlffertnro In the amount of spray 
thrown by theae two boats Is Interesting the former 
cuts through the water with very little disturbance 


while the latter aklma over It with a good deal of 
aptashtny The gust t'hularlty with which the Ur 
sula speeded around the course for nearly an hour 


out slowing flown and at eat h turn the boat would 
Up dangeroualy The Ursula showed herself to 
be one of tbe fastest motor boats that have ever 
been built but In the mile and kilometer speed 
trials she did not make anything like the time that 
■be Is reported to have accomplished In the long 
distance races In fact the hydroplane heat her In 
the speed trials owing to Its ability to get under way 
quicker The times of the mile from a standing start 
and of tho flying kilometer trials by tbo Braaler Des¬ 
pujols and the Ursula wero as follows 

Kites 

If De Kilometer an Hour 

Braaler Despujols 3 30 3S 71 

Brwalsr-Despujols MS-5 see 44 SB 

Ursula INU MM 

Ursula BE 15sec 408b 

The Ursula this year Is fitted with the same two 
12-cyllnder Woleeley Blddeley motors that were used 
last year As her best spaed then was about 87 
miles per hour it bs fair to assume that the figures 
given In tbe cabled reports are not correct or else 
that tbe distances around the oourse were leas than 
aupioeed It Is extremely doubtful If the Duke of 
Westminsters racer averaged more than this figure 
In the long rates especially since she made only 40 86 
miles an hour In the flying kilometer speed trial Wo 
understand that on acronnt of the great depth of 
the water where the rates are held there Is often 
times a shifting of the buoys owing to the Inclining 
of the anchor lines and that this causes a shorten 
tug of the oourse Tbe mils and kilometer tests 
art therefore the only ones In which any great da 


have averaged 4l miles an hour with Os same power 
plant aa heretofore la very creditable 

Aw X era plans sn%kt wllk give Parsaws, u4 
Crass f tHUf Pljl^ Is fissil. 

One of the most remarkable performances ever mads 
with an aeroplane was that of Roger Sommers new 
biplano last weik in France when piloted by Its oon 
structor it carried him and four other persona In a 
flve-mlnute crosscountry flight On this occasion the 
aeroplane lifted some 750 pounds of dead weight or 
probably a total weight of 1 800 pounds with piyMma- 
bly a 60-horse power motor 
4»Uw «f Utm jgwlMM#* p be 

heavier than air machine waa given On April libiby 
Louis Paulhan who flew from Orleans to Aie t s s u r- 
Aube (118 miles) In 8)6 hours on his Forman biplane 
The next day be flew 48tt miles farther across country 
in 1 hour and 10 minutes reaching a height of 780 foot 
Henry Farman on the 17th Instant also flaw 40 taUst 
■cross country with a passenger 

These brilliant flights form an ooolar demonstration 
of the great advance recently nude in dynamic flight 
and point the way to the practical utilisation td the 
aeroplane for tbe transportation of individuals and 
of mall 

The JEleetrlcal World states that at a reoent miners' 
convention In ladlanapolls the opposition of mine 
workers to electric power the Introduction of which 
they consider against their tntareata was manifested 
in a resolution declaring that the ass of electricity in 
mines Is hazardous as the leakage from poorly Insu¬ 
lated wires has a tendency to Igatta mtea guana aau 
frequently causes explosions 
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CWE MANUFACTURE OF CELLULOID 

BY JACQUES BOYER 

tt cuter oil *u added to the mixture aod afterward paper chopped or cut Into stripe—la Immersed In nltr c 

the naphtha wu replaced bjr methyl alcohol Parke- acid for a 1 erlod ranging from flftoe n 1 utee to two 

■Ine obtained a temporary eocoeaa In England but It houn accordlna to the charm ter of th fib ra and th 

wu driven out of the market by the cheaper cello temperature of the bath The cotton or paper now 

told the manufacture of which wu befun by the converted into nltrooellotoee la taken out wrui g and 

Hyatt brother* la Newark New Jereey In 1867 preeeed to remove moat of the adhering liquid which 

Other large celluloid factorial were euheequently ee may Dr may not be returned to the ltratlug bath 

rahiiahait in America Prance England and Germany In either cue the strength of tbe bath Is r alor <d to 

Celluloid Is now made from e very pure form of Ita origli *1 value by the addlt on of con entrated 

cellntoee usually obtained from cotton or unalxed 111 nitric acid 

t*T paper The cellulose Is converted Into nltrorellu The nitrocellulose Is wubed In water and ground In 

lose by methoda which vary somewhat In different fae a taper mill In which a rotary movement la Impressed 

tories Among the pro ce ess * most commonly need is upon the niua u It la forced U tween a 1 la ad two 

the following The material—raw or spun cotton or cylinder* which rotate at a speed of 160 revolutions 



fi&mm't**** , Benia* **•*• ef oeOaleU. (Wttac eat cellol id rods. 

MhttMiHttf «r m is ua . 


Mate than aixty year* ago chemists began the aearch 
ror substances of which Imitations of horn tortoise 
Shell, add Ivory could be made One of the irat ex 
t)Sftm*nters Dr Pierson of New Orleans furnished 
a theoretical eolation of the problem to 1848 by the 
discovert of celluloid a complex substance consist 
tag chiefly of nitrocellulose and camphor but no ln- 
gastrlal application of celluloid wu made until a 
PM* talar date 

In 1M1 Parks* of Birmingham obtained a similar 
suhetaaoe Which he named ‘parkeelne by mixing 
gwa o ott pa with wodd naphtha The hardness of parke- 
stoe limited It* applications and It wu employed 
cbtojy u ea eleotfloal Insulator tn order to soften 
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• net with (teal blade*. 


per minute The cylinder* 
parallel to the axis, and the plate bean a number of 
eteel blade*, illahtly Inclined to thoee of the cylla 
dor* The finely ground nitrocellulose next goea to 
the blcachery, where It la treated with chlorine, hydro¬ 
gen dioxide gulphuroua acid, potaaatum permanganate 
and other decolorizing agonta It la then washed 
thoroughly, preaaed between roller*, and dried 
Celluloid 1* made by dlseolvlng nltrocelluloae In an 
alcoholic aolutlon of camphor Borne manufacturer* 
mix the camphor with the molat product of the roller 
prusaee which contain* 40 per cent of water, while 
other* ndd the camphor to the dr tod nltrocelluloae 
In thc./e^nn'Chad the molal'pulp, camphor and color- 
^fUg^maupr are ground together between borliontal, 
clrcnlarly flulcd Iron “mlllatono* ’ The mixture I* 
IMueed Hcroral tlmoa through thla mill, and t* then 
drlPd When the nltrocelluloae la dried aeparately the 
lump* formed In the paaaage through tho roller preaa 
are cniahed by rubbing the pulp, with the band 
through a i-oarau wire acroen 
Drying la effneted Indirectly by preaalng the pulp 
between lttycjw of abaorbeut materia] The pulp 1* 
spread on a doth which la turned up over It, forming 
a rc< taiigular calco 24 Indie* long 20 Inches wide, and 
ahniit % ln<h thick. In the factory of the Social* Id- 
diialrlcllc dti Celluloid these cakes are plied alter 
natcl) with dry felts a sheet of Iron being Introduced 
after oath ten or fifteen cakes, In order to 
facilitate handling Tho pile Is (hen auh- 
Jcded to a hydraulic presauro of abont 200 
tons. After e few mlnutcu of thla violent 
lomprcsslnn, tho now wot felts aro replaced 
by dry felts and the opt ration la repeatod 
until the nitrocellulose Is dry The com 
pressed cakes are now unwrapped and 
InrAcn Into fragment* for solution If the 
rnntphor has been added before drying tbe 
broken takes are Hlmply sprinkled with al 
coliol, but If tho dried nltrocelluloae con¬ 
tains no camphor It Is moistened with a 
solution of 00 part* by weight of ramphor 
In 100 part* of aleohol 
The oolvent Is allowed to act for 24 hours 
and then the mans Is rolled between hollow 
iron tyllnders, tram 12 to 20 inches In dl 
alneter, which make 10 revolution* per min 
Ute, and are tooled or healed, as desired 
by n t Iren In I Ion of told water or steam In 
their luterlor From 81 to 130 poundn of 
celluloid art rolled at a time tho rolling 
being continued from half an hour to aev 
oral hours Toward tho end of the opera 
tlon tho tyllnders are brought close to¬ 
gether In order to protluto a thin sheet of 
celluloid longer and wider than tho preaa 
by which the sheet* art converted Into 
blocks The rolled sheets are trimmed to 
tbe exact dimensions of the press, and the 
trimmings go batk to the rolling mill 
la the rhamplgnenl block pram a strong 
Iron box r>4 Inches long, 28 Inches wide and 
12 Inches high Is filled with sheet* of cellu¬ 
loid and these are converted into a single 
block by proaBlng between two Iron philes 
The top p'ate Is fixed In position, while 
the bottom plate 1* carried by a plunger 
which enter* a cylinder below nnd I* forced 
upward by hydraulic pressure A pressure 
of 250 tons la applied for a period varying 
from r> to 1J hours, during which the cello 
luld Is kept at temperature of from 158 to 
1!)4 deg F by a circulation of hot wator 
In the Interior of the plates and the double 
walla or the box Tho maaa Is cooled by substituting 
cold for hot water the pressure being continued dur¬ 
ing the cooling The top plate Is then removed and 
the block of celluloid ta forced out of the top of the 
box by agnln applying pressure from below 
The blocks arc rut Into bands or rods according to 
tlie purpose for which the celluloid la to be used 
The bands are cut by a machine In which a knife, 
the edge of which I* Inclined 40 degrees to the hori¬ 
zontal, Is forced dnwnward by a screw In this way 
bands varying In thicknesi from 1/250 Inch to 114 
Inch can be obtained. Celluloid Is cut Into rods or 
liber* by a maehlnu In which the rutting tool haa the 
form of a shoit cylinder of diameter varying accord 
lug to the sire of rod desired 
The celluloid, after It Is rut up Is dried In cham 
here where the temperature la never allowed to ez 
cord III dc is F on act ount of the danger of oxplo- 
alon The Hue required for desiccation cartes 
greatly with tho thickness or the bands or rods Bands 
thinner than I 'ion Inch dry tn a few hour* while 
strip* thick enough to be used In making knife han¬ 
dle*, for nxatuplc must remain In the drying cham 
her about six months. 

Tubes of celluloid nro made dlreclly from the rollud 
RliPect* In an apparatus which comprises two vertical 
. /Under*, with their axes tn the aam* Una and thalr 

-to » amt red. ru Ww® *i n* 


lower cylinder tea a osetrel orifice, tn wWc^amtetoi 1 , 
aperture* of various dtm ra at ans ten b* MJ-tod. and 
the lower part of tte cyltndsr li heat ad to a circula¬ 
tion of hot water. Tbe oellulotd 1*' Introduced Jtitfr, 
this cylinder and hydraulic pressure ta applied br 
meaaa of the eyllndar above. Tbe Celluloid, 
by tbe heat, Is thus forced through tbe apt 
the form of a tuba, which the operator draw* away 
and cut* Into convenient lengths by mean* of a damp 
attached to a cord pasting over reversible p " 

To return to the bands of celluloid which 
cut from the p r ow id block*. In the drying 
three bands become warped. They are flattened tn a 
hydraulic polishing preaa which axertx a press u re of 
about 1,000 tons. The oellulold band* are piled alter¬ 
nately with sheets of polished brass or nlekel-plated 
steel, a thick plate of cast Iron covered with doth or 
felt being Inserted after each four or live tends Thee* 
Iron plates contain channel* for the circulation of 
steam or cold water While the pressure la applied 
tbe plates are first heated by (team to U0 or IN deg 
F for a few minute* and are then oooM by cold 
water When the band* are taken from tte 
they are found to have acquired tho high polish 
sheets of reetsl which were tn contact with 
Before describing the subsequent transfer 
thu bands rod* and tubes of oellulold, tte 
producing striped, veined, and marbled aft 



Influeoes of teat is again tttOtasd. Tha objeot, appm» 
matety shaped by otter method*, U inserted betwsn* 
tte two segments at a krone mold, which are tn oaa- 
tact with the heated, plates of ■ stent' pres*. Wft* 
tte oellulold has become aulRetently plenties tte plates 
are toroed together, and th* oellulotd awugMe tte fct- 
act form of tte mold, which it retains after tedteg. 
Leaves, petals of flower*, and similar small thtn ob¬ 
ject* of celluloid are ateped by stamping with dlte 
Tte operation of bibbing is performed mi eeUulOM 
ttabea ** they ere drawn from tte press. A tube of 
Is pltoed la a tested mold P0m- 
poaed of two or more tegmenta and, when soft, is to 
fisted by a blast of high prewure steam which forces 
tte oellulold into ooutact with every part of tee mold. 
In this wv 




times joined by t 
sold or otter solvents of celluloid. Cheap 
boxes are varnished with a solution of 


A useful critical oomparlson of tte werk^ 
of Frank and Etffet Is presented by Wl 
Bchule in tte Zeltsohrlft des Voretnes 
Deutscb Ing The law that resistance la 
proportionate to the square of the velocity 
has been verified by Frank for velocities UP 
to 8 myseo, and by BUM from 111 to 
40 m./seo. Th* spec!On resistance 1* pro¬ 
portional to the normal area, and this re- 


Flattening rellnlold tends that have warped In drying, 
TEX BAEUTACTOXX OX QXLLULOtD. 

bo notorf For this purpoee two block* of celluloid of 
different color* are made separately In the block pres* 
and cut Into bands about 1/108 Inch thick A pile of 
these banila, arranged In alternating color*. Is sliced 
with t powerful paper knife. The flue stripe of cellu¬ 
loid of two colot* resulting from this ope ratios gr* 
arranged regularly or irregularly In tte block press 
and converted Into a solid block of s trip e d; vetoed, 
marbled or "watered" appearance 

From the bands, rods and tubes of plain and 'varie¬ 
gated cellulose, object* of every form and character, 
rresenting tho appearance of Ivory, tortoise fibeU, tu» 
hngsny and other woods, corat, amber, jgda, 
chlte, silken fabrics, etc, are made by vmrieug 
tlon*, of which the most Important am 
ting out molding, curving, blowing, 
decorating. 

Celluloid, like wood, horn and Ivory, ___ 

shaped by hand, with the chisel, drawing knife, rasp, 
etc. Celluloid hair pin* are pots^s4„ga to* 

wheel Shaping I* done also 6fl -tte- 1 

tory of tte floeteto Induririctle dgi 
ting out l* dou* pwf**d}jly'fly to»* 

circular and band ’jiawa, and «_, 

straight and Anted edge*. A> whte!'Af aperiA 
employed to cut out psdre of “ —-*■■ 


an area of 1 sq. m (HUM)/ Tte results 
of Frank for right circular cylinders and 
cones of various angles are In contradiction 
to those of Eiffel Tte error le considered 
to be on th. ride of BUM. and further, toe 
resistance deduced by the latter from hi* 
experiments with Inclined plates requires 
substantial correction. The resistant* of an 
Inclined plate Increases very quickly with 
the Inclination of tha plate up to 10 deg., 
and 'much more slowly thereafter. Frank’* 
coeffldent for the surface friction of (dates 
moving parallel to their' length, vis., 0.00244, 
thowk that tte resistance of such a plate is 
IM times lea* than that for the same plats 
moving atom* toe normal This' oosOriant 
agresn well yrtthtte resistance coefficient of 
vapore and in motion through tubes 
In toe reglo* from 10 d*g. to 0 deg. plate 
Inclination, toe surface friction 1* of prim* 
Influence on tbs specific resistance, ap¬ 
plying Frank’s tew of friction along with BUfeFs re¬ 
sult* tor plates inclined at SO dag. to SO deg., tte *Jr- 
resistance may be found tor tbe region of moqt im¬ 
portance in flying technique, vte, between 0 d**. and 
to flag., at 5 deg. Inclination, to* teririanc* Jt. reMre* 
to tte unit of surface, projection, peases through a 
minimum value Xh\mtn.=0i‘1» tte formate Bash 
x area x ate density x vetodtyVf '-AmsMsteU* 
Is composed of Ute* parto-^h* Accekruttaa raft*- 
uoe, ted friction* external' and tateyeal* teteal 
friction only becoree* of huporiaae* ^ 
dsg. Inclination, to*. Tte «re«kw ef there**- 
tet ttfuri ozr a ptene *urt*c* onty tegtte-to.te^t* 
from to* normal tor,plate tecUnattoa* of J teul 
cat- law; toy S deg. to* deviation f*,d. ^ ■ 



cat- l*tel foy 8 deg, toe deviation l*-A4*g>^fme-tlteresft‘ 
«od mai, and for l de«. It teX d**. Tte ritW of upttotet 

-- to tori* for an toeitasd plate *“ - 

for an laeUaritost of 6 is*.— 

■Ptorust reaches a maxtmem for tte 


ftetoMsed.ik* to tom 

btofler gtfijto it 

.. 










gimm ■» && W foiling cm toe middle toa to 
tk)MN» bwgght to a tom to a tifnto point 
from tkoH Calling on tlx edge to tot i«n«, at to 
shown Hi Mr l Ths d is t ance from T to Q gives 
tot amount to toe "toharteal abarraUoji." Bran more 
troibto «U canned fey toe “chromatic aberration," toe 



__ using a powtmu teiaaoopt bare natureur 
be.gntaltlsted to lnqalre into toe net to thete 
and to wonder how much their eyss oould 
It |k totaaoope wen pat to toelr dltpotal. Certain 



It (a that the flrat look through a largo tcVoeoope 
would be disappointing. for nothing appears aa big or 
fi magnlfled aa expected. The beginner la apt to bt. 
(tore that be cbold see the whole moon at once and 
in it only a few mllee away, bnt 1» amaxed to find he 
pan see only a small portion to It and that shimmer- 
Ing and dancing In a purple base. He may admire 
the beauty of the color not knowing that this Is caused 
by an Imperfoctlon of the telescope which cannot, un¬ 
fortunately, be got rid of. Indeed, the moon presents 
a prettier picture In a three- or four lnch telescope 
than It does In anything bigger It la In the hope to 
explaining the simple things about a telescope that 
tola article to written. 

It la sometimes thought that a telescope la power¬ 
ful because toe rays of light puss through a largo 
number to lenses placed at intervals down the tnbe 
This idea. Ilka many another popular one. Is entirely 
erroneous The telescope goto its power mainly from 
the Objective which caused the rays of light coming 
RtJtothe object under observation to converge, and if 
not Intercepted form an Image ' 

„ Jpt action of a simple lens In easily understood. 
If parallel rays ot light fall on the lens In the same 
direction as the axle ot the lens they will (Fig 1) 
converge to a point F, called the principal focus, and 
similarly, rays from F win emerge as a parallel beam. 
F may be on either aide to the lens, and It Is Imma¬ 



terial in which direction the light goes through The 
distance from f to the lens to the focal length. Next, 
If we have a parallel beam not In the direction to the 
axis (Fig. 1). It will likewise converge to a point, dif¬ 
ferent from f If we neglect the thickness of the 
lens, u ray through the center ot the lens 0 will puss 
through undevtoted. a ray M through f too focus will 
emerge parallel to the axis. Raya from the north of 
the moon, X, wilt be brought to a focus at a, and from 
the south edge of toe moon, g, to the point *. Hence 
the lean forms a real image at the focus, no that If we 
Maced there a grotmd-glaaa or a photographic plate wa 
Would obtain a picture of the moon This Image Is 


. s of using the convergent pencil 
to rays from the object (lass give three different kinds 
to Ulmoopea. If toe ran before they came to a focus 
fan upon a double ooccave lens we have toe QalUeaa 
Witoops, a principle Which exists in toe modern Opera 
gldM. Till* gives an erect Image. If the image at the 
'406 m, to examined with a double convex too* a “mag- 
totyfnfc-MJMa," wa. have the astronomical t Hraq op s. 
(^'invented by ^sptor.TbU gives aa Inverted tm- 
V$fcth*\feK8® fo examined hr tores double era- 
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star images had a greet amount of color surrounding 
them. ▲ lens may be regarded aa a round prism 
Since a prism not only deviates light tat breaks It 
np Into the spectrum colors, a simple lens win act 
as Is shown In Fig. 4, the violet light Is most re¬ 
fracted and Is brought to a focus at v, the lets re¬ 
frangible red comes to a focus at B, with rays of the 
Other colon In between these two extremes. The re¬ 
sult of all this Is tost If we focas for the yellow, the 
red and violet form rings around this and a star 
Image la surrounded with a considerable amount of 
color Sir Isaac Newton was the flrat to explain those 
aberrations, and It Is singular that although ho made 
experiments to prove that glass and water disperse 
light differently, be did not forestall Dolland’i dis¬ 
covery (360 years ago) to making an objective from 
a combination of two lenses, one a double convex lens 
to crown glam too other a double concave lens of 
flint giasa. 

With such a combination the optician bas four sur- 
faoea to figure, and aa a result It Is possible to almost 
entirely eliminate the spherical aberration, or In 
other* words make a flat field But on the other hand 
It la still Impossible to get entirely rid of color Flint 
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and crown glass do not disperse light alike, the flint 
relatively yrldana out the violet end tho more The 
optician with glass to two different sorts at his dls 
poaal can bring two colors ot the spectrum to a sharp 
focus For a visual telescope the rayi generally taken 
are the yellow and the blue green Consequently both 
the red and the violet ends of the spectrum sre not 
In sharp focus, and these form rings about the stel¬ 
lar Image which oomblne to make pnrple color In 
■mall telescopes this color Is not so pronounced, but 
with large telescopes of 24 Inches or more aperture 
the color la conspicuous and cannot bo got rid of 
This Is known as the "secondary spectrum " 

The problem of making a good visual lens U really 
a much simpler one than that of making a good photo¬ 
graphic one. In the first place, In the ordinary telo- 
scope for visas) purposes, the Held la comparatively 
email, to only a few minutes of arc, and the process 
or making a field flat over the area la simple com 
pared with that required in aa Instrument like the 
Bruce photographic telescope to the Terkea Observa¬ 
tory, which photographs in area In the sky 16 deg 
square. With refracting telescopes the ratio of aper¬ 
ture to focal length Is about In the ratio ot 1 16 (the 
Yerkes 40-lnch has a focal length of about 760 Inches, 
a ratio of nearly 1. IS). In a photographic telescope, 
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for too portrayal to a comet, for lusts now, aa short 
sxp o aar ss as possible are desired, and tola oslla for 
as great a ratio to aperture to focal length as posto- 
bte. The ordinary amateur's camera works very well 
at a ratio to aperture to focal length to 1 16 If 


ehanv Only lenses of the 
at 11 S. (Wg. k.) Everyone 

tyu sl s raasra knows how 


bent nukes can be used 
who Is familiar with the 
much sharper a picture u 
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flald from a tons with an aperture to 1 6 to impoul* 
bto with only two lenses; three or more are nooso- 
sary Using glass of dlffarent Indices of refraction 
which Is possible from tho fine qualities of Jena Mass 
now procurable, separating toe louse properly and 
grinding toelr sarfooes to tho right curves. It is pon- 
slbto to obtain a flat field with an absence of color and 
astigmatism, (Fig (.) Tho Bruce photographic tele¬ 
scope has an aperture of 10 Inches with foe os 60 
Inches It to n 4-leni combination, technically known 
as a “doublet" 

Every skillful amateur known how to teat a photo¬ 
graphic leu. This Is perhaps done as well as any 
other way by the test cards for astigmatism, to sea 



If straight lines which Intersect at right angles be¬ 
come lines or blurred Images at the edge of tho Held. 
Still a tons might answer all the requirements for 
ordinary camnra work but bo a poor astronomical lens. 
A camera might cut dear to the odgn of the plate 
on ordinary work, but when a three or four-hour ex¬ 
posure Is given on stars all Imperfections will show 
np Unfortunately, for obtaining astronomlial photo¬ 
graphs a telescope mounting with a good driving 
clock Is Indispensable—which Is usually out of the 
reath of most amateurs 

On the other hand there are a numlier of small vis 
ual telescopes In the hands of aruati urs, and a few 
words might be said In regard to testing them This to 
best done on a moderately bright star Knua can 
fully on It Push, the eyepiece In slowly and note the 
change In appearance It the s|iol of light docs not 
remain circular, the objective to not “squared on ’ 
properly, or the objective may lie pinched In Its cell 
This must be adjusted before anything more to done 
Now pushing tho eyepiece In, tho colors should 
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change gradually and symmetrical!} as the disk of 
light enlarges The same should hold true by pull 
lng the eyepiece outside the focus If the telescope 
behaves well from this teat, turn to a double star 
like Castor Aa the amateur bet nines familiar with 
tho beavona, he will soon learn test objetts for his 
telescops, and If be possesses s good Instrument there 
Is no keener pleasure than trying It night after night 
and becoming familiar with the beauttoB to the heav- 
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Before a meeting of the Royal Society ot Arts, In 
London tost January, a paper was read on an Im¬ 
proved method of electro-plating It described the 
process of plating metals by rubbing them with a 
moistened powder, and a number of articles wore 
plated with gold sliver and sine before the society. 
The new plating powders are not to be confused with 
plating preparations which have been In use heretofore 
and which act merely to exchange the surface metal 
to tbe article to be plated with a thin dim to depos 
I ted metaL In the new process a truly elect roly dc 
action takes place which results In the deposit of 
metal without taking away tho surface metal from 
the object to be coated Furthermore the deposit may 
be made as thick as desired by continued application 
of the powder The Inventor ot this plating powder 
began his experiments a number of years iiro with a 
view to developing a process by which knives forks 
spoons and tbe like can be plated ns rcndll> ns they 
nut be cleaned with pnltshlng powders, and ha eua 
•wM to •wtstog * nm< bp whteh almest MV 
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metal and even certain slloy* inch aa brass In various 
proport Iona of copper and line can be applied to metal 
obit eta So far tbe new powder* are not on the mar 
ket In thli country but In England they are aoW in 
■mall tana for a ahllllng eatb and one can la auffl- 
tlunt lo plate tbe dlckeUd portion* of a bltyela or to 
plate a quantity tf bouatlold silverware 
1 he powder* are comi oe d (I) of the metal to ba 
dtpoalled In Its «l mentarv state (3) of a aalt pro* 
f rably a aalt of ammonln and (3) of a powdered 
metal wliltI mint bt ele troiwsltlvc to the metal 
which la tt lo d malted Magncnlum la the moat 
lectro positive m tal whl h It la commercially prao 
tltal to use and In nanv of the preparation* thla 
fori nh i tlvo n lal I ment In aome of tbe prep¬ 
aration* aluminium and xlnr are used Tha follow 
Ing formula gives the tint plating powder 

/Ini l r parta by weight 

Ammonium sulphate 6 parta by weight 

Magueelura 1 part by weight 

Chalk 10 parta by weight 

Soapetone 3 r parta by weight 

Ordinary tomm rt lal rlnc duet oven though It Is 
not perfectly pure mar bt used Thla aamo formula 
may be ustd for mc\ ral oth i metal* If illver be 
aubetltuted for the aim In thla formula a very heavy 
depoall will be obtained which will have thf white 
froeted appearance of silver elet tro plating biforo 
burnishing If gold la auhetltutod tor the line the de 
poalt will be a light yellow but various ahadea down 
to a rich rod bate botn obtained by varying the for 
mula The arlltle which la to be plated with the pow 
dir dm a not have to be cleanod before the powder Is 
applied for tbe powder Itself acta aa a cleaning pow 
der and llberatee the oxygen of an oxldlatd surface 
The amateur wbo wlahos to experiment with these 
IMWdtra should bear In mind that they hare been 
patented abroad and that patenta an pending In thla 
country 
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We have heard so much about the synthetic prn 
dot ttoo of perfumes syrups dyts and what not from 
coal Ur prod lit ts that we art not easily surprised by 
the Information that milk may be artlfl tally made 
The m thod dtscribed below however la not a choral 
ral one but consists manly In the mochanl al admix 
ture of distilled water with cruehod and flm ly ground 
sweet almonds Practically the only dlftennce be 
tween tows milk and that made of almonds la that 
cow a milk contains animal casein while the ariitlclal 
milk contains vegeUble tnseln The latter will pro¬ 
duce a good supply of (ream and If allowed to stand 
some time will become sour It may also bo toagu 
la ted by tbe addition of vinegar or atetli acid When 
combined with grape sugar It Is capable of generating 
some extraordinary organic inbsUnres The artificial 
milk may bo used with tea and coffee In the aamo 
way that cow a milk la used 
To make the milk protuio half a pound of sweet 
almonds—the Valencia whlrh la cheaper than the Jor 
dan almond will give Just as good results The skin 
of tbe almonds may be removed by scalding the nuts 
In boiling water and peeling them with a sharp knife 
The almonds should then be placed In a wooden < hop 
ping bowl and chopped ae finely as possible Take 
about two ounces of the ihupied almonds and place 
them in a mortar with a small quantity of distilled 
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may be aquaassd through tbs doth by wttagftg ft 
gently aa shown in oo* of tha UustraUobi, but oars 
should ba taken to provest any of tbs larger almood 
particles from being forced through tbe ttmh se of 
the cloth 

If some of the aSk thus produced la set abide for 
three or four hours a thick layer of cream will be 
found an the surface If too much water ha* bean 
need Is forming the milk it may be neoeesary to add 
a little sugar of milk to sweeten tt The artificial 
milk has a slight almond flavor when takes clear 
but this Is practically last when It Is used with tsa 
coffee or cocoa The color of the cream produced is 
quite pale but It may be Improved by using some of 
tbe almonds without the skins removed In the pro¬ 
portion of two ounces of whole almonds to six ounces 
of the blanched almonds Cars must bo taken to pre¬ 
vent any bitter almonds from finding their way into 
the mixture but one or two bitter almonds to half a 
pound would not affect the flavor of the milk 
Half a pound of almonds will make three pints of 
milk 

•ou nnioRsorixT deehtiw 


PI k up any common heavy stone such as granite 
or compact limestone Lay it at the bottom of a 
vessel filled with a fluid transparent liquid Common 
sense tolls vou that the stone will stay there Modern 
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chemistry tells us that If tho liquid has been selected 
for such a purpose tho stone will spring up to the 
surface as If It had been forced Into mermrj Instead 
of being Immersed In what seems to be water 
Liquids which are denser than glass marble or 
common stones are not numerous Leaving aside the 
metal* mercury and gallium and the metalloid bro 
mine which Is opaque caustic and omits suffocating 
vapon the most Intonating of such liquids are the 
aqueous solutions or the tungstoboratsa Their densl 
ties reach S3 (saturated solution of cadmium tongs- 
toborate) An Idea of the meaning of such a number 
can be gathered from the fact that a man with his 
i-hoes weighted so as to lower his center of gravity 
could stand erect In such a solution with more than 
hair of bis body nut or It Tbe chemist Klein wbo 
studied tbe tang* to borates proposed to nse them for 
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\ ster Then grind or levigate tbe chopped almonds the sorting of ores and other mineral* as la most 
adding water occasionally until about twelve ounces rises useful or precious (tones only will go to the 

of water have been used Tbe longer tbe grinding lx bottom of tbelr solutions Their price however (the 

continued tbe thl k r and richer will tbe milk be saturated solution of cadmium tuagstoborote is sold at 
Now taka a piece of cheese cloth shout II inches wide two rents a gramme) wffl tor some time to oome pro- 

by M inches long end rinse It In clean water and cluds snrh an application 

after wringing R as dry as possible fold It double Solid aluminium remains os the surface of snob 
over tbe top of a pitcher and pour the roataats'at the liquid* To ere a nastal floating. over • wmtery field 
sorter through the doth Into tha pitcher Tie milk la however no new wpa eft si* for the chemist, several 
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Sodium ig the cheapest of the erireamt* *4, 
tie, but tt Is not the lightest. Lithium, e beeutifel 
metal of t silvery white color, is Ughtar than dry 
pine wood Tat, from the chemical standpoint, R is 
more metallic In it* properties than the heavy os¬ 
mium which ooouplss the other extreme position in 
the list of solid stomeats arranged according to their 
Increasing densities. 

Buoh extreme difference* In density ere not found 
among liquids yet organic chemistry given us twh 
colorless transparent liquid* which so differ that i 
vessel filled with the lighter of them amyl hydride Ot 
pentane and easily carried by one man, could not he 
lifted by four men when filled with broaoCera The 
density of pentane Is OS that ot bretnoform It Sfcfe 
liquids are apparently more fluid than water and It 
is always amusing to watch the oountonanoe of tha 
unaware person who Is requested to remove ,a glees 
full of bromotorm from one plane to another Bromo* 
lonn la sometimes prescribed by physicians 
whooping cough It I* found at every drug store and 
coat* but ft 7S a pound 

But It is with gases that tbe greataat divergences 
In density occur Iodoform vapor whioh causes the 
Intense stench of that well known antiseptic Is ItT 
times heavier than hydrogen When some Iodoform 
la vaporised In a porcelain dish placed over an alco¬ 
hol or gas lamp It is partially decomposed Iodine 
vapor la sot free and remain* mixed with iodoform 
vapor As Iodine vapor la Itself one of the heaviest 
of gases tbe experiment remains very beautiful If 
the air la quiet a lateral Jerk given to the dish causes 
the layer of violet gaa to oscillate heavily Jmrt aa a 
liquid would do In almllar clrcumatanoea 

A HAU ILSCTUO ww wwanw 


The accompanying cut show* the rroes section of a 
small electric furnace made from a description of the 
Motssan furnace In thla one the brick and lime cav 
lty are replaced by a block of limestone about S x S XI 
Inches In the top fan of the base 1* hewn a cavity 
about 1 x 1XI inches also two longitudinal grooves to 
receive tbe aarbon electrodes 
The cover is a similar stone with a cavity bare In 
IU lower face Both base and cover shoe Id be bound 
with a piece of sheet iron or tin to keep the pieces in 
place should the beat be great enough to crock the 
■tones Tho carbons are regulated by means of tbe 
vertical lever hinged at the base and attached to the 
carbon by means of a clamp Thla damp Is at 
taohed to tbe lever at one place only Tble allows 
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■efficient hortxontal movement Tbe electrodes are 
connected to a lantern circuit (alternating current 112 
volts) by meant of damps Thais clamps and other 
metal work are mads from shset aluminium—oasy to 
cut and easy to shape. Tbe bolts used are abort stow* 
bobs 

In such a contrivance calcium carbide calcium phew 
Phate phosphorus brass and alloys an easily pro¬ 
ps red 

Calcium carbide requires intense boat, tha cavity 
Should be small das carbon or powdered are light 
carbon is best to use 

Oaldnm phosphide Is prepared by heating calcium 


la ptaoed in first In small quantities this is covered 
by tbe other Ingredients wd) mixed and pnlreriasd 
Rome kinds of animal charcoal and caldum^sxldo win 

Phosphorus Is prepared as directed In Nowell by 
heating a phosphate, charcoal and road Fbospbonw 
1* separated and buns at the top U sotortlmro »sb- 
Umea on tbe feoes of ft* mmm and burets Into fifigw 
when tbs cover Is lifted Tbs glass like stag remains 
in tbs furnace This is axotsdingfr hot Ftaa of 
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THE AEROPLANE AND THE DIRIGIBLE 

a 11 tin hlsloiy of me< hanlrnl achievement It 
a tiiild bi tlllTIf lilt tn Unit a imrallt 1 to the tom 
■Illation of InlilllKinre and nutlatlly with which 
» riw nun In aa riw years, have lilted the art 
lug from the ilreanilnntk of tilt Impractical en- 
mt Into tin ivarid of brilliant at ■ omijllahintmt 
a nut au virj long alnt e tlmt a »< lent la t of world- 
reputal Inn ullt ni|>t< d to prove that hetauae of 
n finidami nlal principles the art til flight li> 
i of btai It r thau air matlilneii was not tom 
ill} iirutlltable \titrlheleaa within a period 


nrli a mile into the air And 
ien (hat f.ul b> Hying from 
entering a distance of I8h 
i fnr fuel, at Bn average speed 


of ovt r fort} miles nit hour 
The slgiilflinnt e of this 
tiveen Paulhan the French 
litihmnn Is u|i|iareut only 1 
the delallR which have beet 
Atlantic That I'aulhnli all 
prise in sin It superb slyli 
irlbnte IkiIIi to his own ski 


eally wonderful rate hi 
tan, and White, the Eng 
hen we ttmslder some of 
tabled to Ilila aide of the 
[ild have won the ACOOOti 
I the vi ry first trial Is a 
I In manipulation and to 


must rt member that both i nnleetants, 
White flew for a mnslderable stretch 
at night time and what la of evtn 
t that they did not heattate to ntako 
and the descent In the darkness No 
ie than this could he afforded that the 


ling hand of tin operator 

There |h something sliongly suggestive of bird 
flight In the destrlptlnn of the manner In which one 
id the contestants after leaving the ground swept 
Ihrough the air In a wide ilrilr In order to get the 
ln> of the laud and the proper dirts tlnn of flight or to 
p'tk up again a tourae front whit It lie hod been driven 
bi the wind Uul re rtnlnb flu most dlfRtull feat of 
nil was lhal of making n landing at night time In a 
lotnllt) with whleh the aviator was quite ttnae 
nualnteil and win re he had tu ntakr a wide detour 
looking for a suitable all-tilth of unobstructed surfate 
on whlth lo alight 

1-ast yeat In lontmeiitlng upon the status of the art 
of flying we iminted out -that the one last obstacle 
to be ow renin* hcftin flight mnld be retknned among 
thi prmlb h1 ui liIt vintents was that of successful 
Fieri lug nnd alighting upon the average BUrfaeu whleh 
would lie eniountend In croas-t-otintry flying and per 
forming these feats with eerlnlnty In a breoxe of or 
dlnary strength The lumdon lo-Maneheater rgea 
would ci rtalnlv seem lo prove that this Important 
stage In tin development of human flight has hnen 
ranched and suevisHrull) passed 

In stiong mnlraal lo these achievements of the 
aeroplane Is Hie series of disasters lo airships, culmln 
atlng In the wrecking of the huge dirigible "Zeppelin 
If ' whleh have oieurred dining the last few weeks 
Although the dirigible lias proved to bo perfectly stable 
and to l»oaecu the ablllt) to light lta way against 
Alnds of considerable strength ihc late disasters and 
notably the wrecking of tin "Zeppelin ” v mpbaslxe 


the fact that, whenever theae bnge and delicate fabrics 
approach, or are In Kintact with, tbe ground, tbey are 
In Imminent danger of destruction In this reaped, 
they are In the same class aa the ocean steamship, 
wboae captain cares llUlo what wlDds may blow, when 
once he la well clear of the land with everywhere 
deep water below his keel, but whose anxieties In- 
rrcaie In proportion aa the water shoals, and the ves¬ 
sel again approaches the toast line 

The peril of tbe dirigible lies In lta huge bulk and 
the great area which It expoans to the pressure of 
the wind These elements, It la true, are not a source 
of so mmh danger when once the craft I* well clear 
of the earth and has abundance of what the navi 
gator would call 1 sea room In which to maneuver, 
hut when It comes to the question of making a land 
Ing, and ho lung as the alrafalp Is upon the surface 
of the ground In an unprotected position, as she must 
needs frequently be, the dangers of disablement and 
even of complete disaster are ever present We all 
remember how ihn accumulated pressure of the wind 
on the Frenih airship "Patrle tore It loose from the 
soldiers who were frantically endeavoring to hold It 
down to earth and tarried It over Ihc English Chan¬ 
nel and across Ireland to he lost In the ocean beyond 
So too In this Intel disaster, the “Zeppelin,” during 
an enforced landing, was caught In an Increasing 
wind In which tt whs only a question of time before 
the preasure proved too strong for the company 
of Infantry that was endeavurlng to hold the airship 
ln> plate 

Wind pressuie on large structures rims up to enor- 
mouB llguris The designers of bridges make provl 
alon for a maximum pressure of thirty pounds on 
every square foot of uurface if we apply this unit 
of pressure to the /nppetlli " we And that on a plane 
surface repreaeuted by the total length of ft# feet 
and the diameter of about to feat, plus the area of 
the tars, rudders etr, the prnaaure would amount to 
ulmut 2%0 tons, and If we admit that tho effective 
pressure due to the ilnular bIjhih of the gas hag 
would be only about one-half of this there would 
allll lie a strain of 121 toiiM upon the guy ropes etc , 
by which tbe machine was held In iioslrlon 

if wc include the Lake Constance disasters, this ts 
the third or fourth wrecking of a Zeppelin dirigible 
by Its being dashed to pieces In stormy weather after 
making a landing and the moral Is that these 
ships of I lie air Hliould remain as far as possible per 
mamntl) afloat lying up when they wish to make a 
stop, to lofty atocl mooring towers, which they must 
approach end on, and to whleh they must make rast 
by rutiles from the buw l’bls we believe, la the 
plau whleh Zeppelin hlmseir proivoses lo follow, and 
it would certainly seem to be* tho only arrangement 
that offers security against absolute shipwreck 

THE BEG LINK OF THE UNIVERSITY IN SOIEHTIYIO 
KEBEAEOH 

■ O maitv valuablo discoveries and researches 
are now due to scientific Institutions under 
V ) governnunt control or founded and support 
ed by private munificence for specific pur 
poees that the question arises Is It not to such 
Agencies rather than to the universities and colleges 
(hat we muHl look for the most active progress Id 
future original sc ientlflc Investigation’ 

Not onl} are these Institutions for special re 
search froed from the duty and cares of teaching 
hut what Is of greater Imjiortancc, their organlu 
lion and equipment are generally far more efficient 
Every possible assistance Is rendered lo tbe Individual 
Investigator, and he In tnrn Is carefully selected for 
his profle lency and promise, and with ample faclll 
ties at hia disposal and supplied with an adequate 
salary, he Is expected to work systematically along 
certain definite lines with entire freedom from flash 
rial or administrative concern 

At the head nf these Institutions there are usually 
directors who are men not only of eminence In their 
special science but competent to organise and eon 
duet cacnimlgus of scientific research, which may 
Include a number nf workers often In widely different 
fields, yet all engaged In studies merging Into one 
definite scheme Each worker receives full credit 
for Ida particular contribution, and ths solution of 
great and complex problems Is undertaken with all 
ihe efficiency of organlratlon nnd co-operation char 
wtorlstlc of the best and most modern Industrial 
and commercial practice Vet there la no sacrifice 
of the true scientific spirit and the only elements 
of (lie commercial world that are applied are econ¬ 
omy of effort and resource, efficiency of organisation, 
and adequate capital nnd plant to push to a satis¬ 
factory outcome any partinilar project or class of 
Investigation 

These conditions have atLraried many Invastlga 
tors of reputation, and In such scientific establish¬ 
ments as tbe various laboratories of tbe Carnegie 
Institution or Washington the Rockefeller Inatitute 
for Medical Research and the researrk laboratories 
of manufacturers’ associations and large corporations, 


■aspteas, much sctetific 
la done. Om night refer, 

for the study of tutarcalealgjSMjwHHp&gjHgi 
diseases, to national physical 
and bureaus of weights and mmmfm, Jjfkhgso- 
mtcal observatories and blnln rt% i||<lMM^ fiw 

every case there would be fiSf^TMi.i-da fii 
ord of scientific activity Thif;frtt ji-et <p H* 
Inal character and U often ImlWkHsUWtt «a patpoee 

and In Us application to tbe s<% |W f MHNt ref hu¬ 
manity ,, 

With tbls over increasing efficiency «B dhnjpgyc of 
special research institutions, we MM hrMfifiMItoe* to 
face with ihe fact that no longer are AaaartsMi cot- 
leges and universities with tbtfh- various ariktitlflr 
schools and laboratories In aa.MUgd A paSfMsg to 
forward scientific research aa ofyUM. la g IW oasis 
there are Hpeelal endowments which s ag s s e t ' fibsi t va- 
torles, laboratories or rilnlcs where there k'tatallgbt 
interference from governing boards nod AHdkatstra- 
tlons, but, speaking generally tMd A u Mri e tn (Hriver- 
elty is not always able to supply materia! facil¬ 
ities for modern research, nor M Ha arfMlIpathai 
smh aa to make lta prosecution peaatoU «M«r 
dltlons of economic effle lency fW an sag* p#ad la 
Ihe work of tbe great Amerhan MdgasatflpMpA Its 
dipartments rover at least In Mirery, Mk'.'lHK^eelv- 
ably wide range of knowledge anit^M|M|p,-lffi^| for 
their support appropriations none must 

be granted by administrations and gpHipM'^hourdH 
without nnv exact and siierlal knovffipfciticQftheir 
comparative needs or the merits work 

Where even the lay trustees of a npedvfiittitatlon 
can pass understandlngly on the plans, gfKtoU and 
budgets of such on organisation, with IMwnl l de- 
flned field the govtmora or a university,dflmhriniod 
by the Intricacy of the situation aa well Agill^QjA mag¬ 
nitude usually adopt a policy of avcragtag tlar ap¬ 
propriations to different departments rst^ar thAB of 
assuming the responsibility of passing oar&M merits 
or urgeniy nf their work 

Uut Important as are mail rial supiwrt'and (aeOI- 
tieB to modern research, this Is by nU mean* Ihe 
only or moat serious question for (ho mah -of gaatys 
triumphs eventually over the rtlffliultlesv-doa te their 
Absence So extended have Amprlran tmtwrettles 
recently become, both In scope nnd number of stn- 
dents that members of their families are qggaprilc-d 
not merely to give an unduly large ntnoujt -of In 
strut tlon along linos once considered fundgauatal 
hut lu addition to offer con race In special trr } |gMed 
branches Involving no small amount of palnsiglring 
preparation Bo. keen Ih the competition on the In 
trilrctual aide Bnd In tho number of courses sha re d 
and In the desire for large registration that an 
executive head of the university demands from hta 
staff as a condition of aalnry advance or proato- 
tlon, the great eat possible amount or teaching, be It 
(ongenlal or not Under such conditions It la not 
difficult to see that the time and Inclination for 
special Investigation and research by a young ariss- 
flat occupying a university chair may bo seriously 
curtailed Furthermore, so Intricate Is modern uni¬ 
versity mechanism and even minor administration 
that from a professor there Is required an everta- 
■ rearing amount of rlerlcal labor In tbe compHlag 
or itatlstlial and other records, and Information 
about students and departmental activities, accord¬ 
ing to the erections of tbe tHiratlonal machinery, 
which to-day is apt to ImltsR commercial forma 
rather than commercial efflctendE and economy of 
effort Thus In the mlsunderataWng of ths pro- 
lessors function and misuse of bdwme, a partial 
explanation may be round for the l Jm>tlve]y poor 
showing that American professors of ^tepce make 
In comparison with their European rolledhiea, lib 
condition, university presidents and timtosa to 
America tell us, can he remedied by thtlgffWM 
of great and further endowments for ^Maasch 
chairs and laboratories, but It now seems K open 
question whether,sutb funds are not more ptreLrtlve 
when applied to special Institutions apart fra^Ldo- 
catlonal machinery It must not be undsrstoMnat 
the trelnlng of young men for scientific rihJRh 
has experienced any slackening of effort In cnir. gR 
veraltles and technical schools for It Is thssc 'miWt, 
stimulated as never before by their professor* mho * 
wll’ hear forward tbe torch of scientific progress. 
Education and original discovery seem destined 4a 
the future to it cirri ed on by totally fflsthfoif nr- 
Kinliatlons 

That tbe silver area In northern Ontario 1* ronJUm- 
■lly bring widened la evldeaced by the dlscpitdty of 
native metal abont fifty mllea weal of CochupAtt 
tbe Grand Trank Pacific It la understood thaA-tt* 
discovery waa mads In blasting out A rallwaf *d*t 
When the new* reached Cochrans, sixty prospoptpra 
storied out tbs next morning and tbls number is ha¬ 
lo* constantly augmsated by freak arrival*. 
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aeronautics. 

Ife JuL.MtiMrhMbMH Miring swesMfu I flights 
t , .fcis MTd monoplane (which wu Illustrated in 
«W tati* of rdtrwr Uth) of tots In various places 
«• April l(th bo mafia throo moooMful ohort flights at 
Ifeo Buffalo Country Club, and In the fourth flight ho 
M Bcna the flslfi at a high rate of apeed, rising to 
g height of ton or twelve feet, when a gnat of wind 
struck the machine and drove It to the ground with 
gnat force. The aviator waa bruised and badly shaken 
agt and his machine was more or less seriously dam- 
agaA Despite tala accident, Mr Pfltsner has demon- 
esraSad that his novel sliding wing tips work well 
aSsesss. A. U. Starring and W S Burgess have been 
eagartmenUag with the former's now biplane on Plom 
Itmntd, opposite Newburyport. Maes. This new me 
ohfito, which was Ulnatrated In our lotuo of March 
1Mb haa demonstrated that It can elide over the 
gsoand and rise from Its single skid without the use 
of'Wheels. On April 17th, Mr Herring made a ibort 
fltsga of about ZAO yards On the list he made three 
OHM* flights, In the longest of which he covered about 
Ita ySwds at a height of fifteen feet The next day 
Mr. Gesalsy 8 Curtis, while flying the machine at an 
estlsnaled height at thirty feet, loat control of It The 
*l*fi1girr descended and struck the ground head on, 
flMMmataly In a soft meadow It was badly smashed, 
hut the aviator was not Injured 
WMt aviation advances by leaps and bounds, aero- 
statteh has had several serloup setbacks of late To 
begin with, on April 3rd the German balloon "Pont- 
met*,” celebrated for having won the Bennett cop 
raoo hi America In 1901, foil Into the Baltic Sea and 
three at Its four oorupanta—one, Herr Delbrttck, a 
niemhgS of the Reichstag—were drowned The next 
day Hof Abegg, a well-known German chemist, was 
kUMe-Whlle making a landing, while on the 18th ultl 
mo the balloon “Delltssch” carrying four mon buret 
daring a thunder storm while at a height of several 
thousand feet, all Its occupants being killed by the 
fall. It was at first supposed that the balloon waa 
atrnck by lightning, bat this was afterward found 
not to be the case Emperor William, however, has 
had a thorough Investigation made and la getting to¬ 
gether all the facts regarding the Igniting of the gas 
In halloons by atmospheric electricity 
As far as dirigible balloons are concerned, Germany, 
which for some time post haa been In the lead with 
tMa form or air craft, haa also Buffered severely 
After making various cruises In the vicinity at Co¬ 
logne, the “Zeppelin II ” "Gross II ," and “Pameval I ’ 
airships flew from that city to Hombnrg on April 22nd 
and were reviewed by Emperor William As n gale 
■•rang up, the airships were moored at Homburg over 
night As strong winds continued, the “Gross II" 
(which la a non rigid dirigible) was deflated and 
shipped back by rail The "Parsevar’ and "Zeppelin 
II" attempted to make the return Journey, hut only 
the former waa successful In accomplishing It The 
"Zeppelin" lost gas and waa forced to descend at tlm 
burg, where It was moored again over night, and 
fully Inflated In the morning At noon a sudden 
squall of wind tore the hugs dirigible from Its moor¬ 
ings and It floated off without a trow A half hour 
later It waa driven to the ground at Weilburg It 
fell beside a cliff and broke In two The sudden de- 
mollahment of this, the principal airship of the Ger¬ 
man fleet, has shown how precarious Is the existence 
of these leviathans of the air 
On April 31st Prof John J Montgomery, of Santa 
Clan College, Santa Clara, Cal, lectured before the 
Aeronautical Society In New York upon his aeroplane 
experiments. These were began In 1883, and Prof 
Montgomery met with no little eocenes from the start 
After first trying a flapplng-wtng machine, he next 
built a monoplane glider having wings 10 by 4ft feet In 
■toe, and patterned after the wings of a gull, I e, with a 
downward curve In front Upon running down hill 
with this lint gUder, he rose and glided 600 yards He 
steered and maintained equilibrium by leaning his 
body to one side or the other He next endeavored 
to aeonra better control, and to this end studied the 
birds closely He was able to determine lust how 
thay warp their wings. Then he Wit several ma- 
(Masa with wsrpable wings resembling a fly’s wing 
la structure Ha made scientific experiments upon the 
MfUag power of curved surfaces; and he finally 
asfilved a Langley-type warpable glffler having curved 
Mttaesa and a pKi vertical tan (In conjunction with 
* taovakle hortoontal tall) that worked splendidly, 
•hd that oonld ha steered simply by warping the 
viflgA This machine, piloted by Daniel Maloney, 
«ha out loose from a balloon at heights of 1,000 to 
3,000 feet, and the aviator wu able to pick a landing 
Place and alight wherever ha pleased. Prof Mont¬ 
gomery s ecu re d tt, ft patent (No. 811,173) on Sep¬ 
tember 18th, 1903, and In vtow at his practical demea- 
atretien of steering without ike «te of o MrtiooJ rud¬ 
der. ft would seem that this raider to net eg eeeesttal 
la the Wright brothers claim. 


ELECTRICITY 

Tbs SObway Telephone Construction Company of 
Chicago has promised to provide that tlly with a 
complete automatic telephone system by the first 
of June next year At tint It will cover only the 
business district, but later will be extended to the 
residential sections 

Merchants In tbs South have awakened to the 
value of rural telephone lines, and are seeking to 
develop them, with a view to Increasing their trade 
among the rnral population In rertaln sections they 
have made large contributions to aid the farmers 
In building their lines 

The Weather Bureau has arranged to give dally 
woather forecasts by telephono to farmira lit Texan 
At noon each day rural subscribers are called up, 
and the weather forecast la announced to all eltnul 
tanecualy Subscribers In towns and cltlea can ob¬ 
tain the weather forecast at any tlm< of the day 
■rter HAM by calling up central 

A writer In Phynlkallsche Zeltschrlft haa been In¬ 
vestigating tbe frequency of electrical oeclllaMona 
when a condenser la discharged through a spark 
gap Ha finds that this depends to a large extent 
on the nature of the electrode*. For Instance, a 
discharge between copper and silver electrodes would 
give a longer wave length then a spark between 
magnesium electrodes, and he cornea to tho coni Iu- 
■lon that magnesium Is tho moat suitable metal for 
spark electrodes 

A new syetem of Jointing lead cables has been 
developed In England It consists In placing a thin 
ribbon of pure tin between the eurfares that are to 
bo Joined, and then beatlug them with a blow lamp. 
The surfaces In the presence of the tin melt at a 
lower temperature than normal, and thus they are 
soldered together Tbe tin ribbon Is treated with 
a composition to prevent oxidation during beating 
Another system of jointing consists In the sppllia 
tlon or a mold over the rable A piece of tin rib¬ 
bon Is applied to thr surfaces which vre to be Joined, 
end then molten lead Is poured Into the mold Tho 
Bow Is so directed as not to burn through the lead 
sheathing of the cable 

Tha fourtasn-ysar-old president of the Junior Wire¬ 
less Club of America appeared before tho Be unto 
Committee on Commerce last week to protest against 
tbe bill Introduced by Senator Depew for regulating 
wireless telegraphy The young president gave a 
very forcible argument In favor of amateur wireless 
telegraph operators, pointing out tho fait that If the 
bill were passed It would iheck the lnvontlvc ginlun 
of some forty thousand exjwrlmenters Ho also 
called attention to the fact that It would b-* Impos¬ 
sible to enforce the bill without a veritable army of 
export wireless telegraph engineers The Junior wire 
less telegraphers claim that It la possible to <ut nut 
Interference tr the proper apparatus Is used, and 
that the present attack on amateur wireless teleg¬ 
raphers Is unwarranted 

Ths Third Avenue Railroad Company of New York 
tried out tosfr winter a gssollne-elertrli car or Its 
croestown lines. Now another type of car Is Is Ing 
tried, and a comparison will be made of the two 
'the new car Is a reconstructed horse rar provided 
with Gould storage battorlos and a pair of five horse¬ 
power motors The battery Is placed under the rents 
of the car and haa a rating of 420 nmpere-honrn al 
84 vnlts It Is made up of twenty-nine plates |ier 
cell, and there axe forty-four cells at each side or 
the car Tho gases that are generated by the bat¬ 
tery are carried off by a ventilating system nnd ex 
haust under tbe rear platform Tho car weighs only 
(lx tone fully loaded It has been found to consume 
In actual service only OK4 wall hour per ton mile, 
while maintaining a speed of six mllos per hour 
with nine stops per mile 

Ths itssl hull of a vessel Is rendered magnetic 
during construction by ths hammering of the metal, 
and every steel vessel has to havo 1U compass cor¬ 
rected to counteract Its own magnetic lfnes of force 
The magnetic Influence la rurlher complicated by the 
load carried by the vessel If this load Is magnetlt or 
capable of being megnetlxed The ore-carrying ves¬ 
sels of the Great Trikes experience great dlOculty on 
this account, and the United States Hydrographic 
Bureau la endeavoring to teach pilots and captains 
of vesaels plying In this trade how to check their 
course by means of the pelorus The pelorus Is an 
Instrument similar to the sun dial, being provided 
with a gnomon and a graduated arc on which a 
shadow of the gnomon Is cast The Instrument Is 
set In a north and south direction, as Indicated by 
the compass, and then by noting the shadow on the 
grad noted are, It Is possible to tell by comparison 
with tables, furnished by the government, Just how 
liar from the north and south position the gnomon 
really Use, thus showing the compos* error 


SCIENCE. 

Prod. Adams, of the Mount Wilson Observatory, ha* 
been making a spectroscopic study of Halley's comet 
He finds tbe head to be surrounded by eyanogun gas 
and the tall bo to composed of hydrotarlmns 

Sir Ernest flheokelton received a gold medal from 
the Geographical Society of Philadelphia nt a dinner 
given In his honor on April 22nd Among those who 
spoke In praise of 8lr Ernest's achievements were 
such famous Arctic explorers ss Rear Admiral George 
Melville and Amos S Bonsai 

la an artiole published In Light Mr Robert K Llv 
Ingston elates that tbe first man to tue gas In New York 
rlty waa Mr Samuel Legget who lighted bis house 
at No 7 Cherry Street with It The people kept at a 
resiiectful distance from the house, fearing an explos¬ 
ion Newport Rhode Island, and Baltimore Md. soon 
followed New York 

Rsv. Osorgs 14. Zwaok, B. J, sorrel nry of the Philip¬ 
pine Weal hi r Bun ail has prepared at the requisl of 
the insular government a paper on 'The lb turn of 
Halley s Comet and Popular Appri henRlomt' for dis¬ 
tribution throughout the Islands with the objert of 
reassuring the natives, who, It la said, are already a 
prey to many wild rumors on this subject 

The American Philosophical Society of Philadelphia 
has derided to srhIbI In the movement for an expodl 
tlon for south |>ole exploration The project waa urged 
In 1909, when the following w lentlfli wmIolIch united 
In an appeal to Congress The Amerltan Academy of 
Arts and Belenres Amerlian Orographic al Soeluty 
California Academy of Bclonrea, New York Aiademy 
of 8< toners, Franklin Institute, Geographical Hotlely 
of Philadelphia, Amerlran Museum of Natural 
Rrlenres, Geological 8w lety or Ainerli a Ahhoi latlou 
or American Geographera and the Amerlian Alpine 
Club 

la a lectors delivered before thr Royal Soilety of 
Naples Prof A Plutll lulled attention to the dlsrov 
pry by Palmlirl In 1881 of a eharaeterlsllr line of 
helium In the flame epeetrum obtained by heating In 
n flame ‘an amorphous, buttery unbalance of a yellow 
color which wae found as a sublimate on the edge of 
a fumarole near the mouth of Vesuvius' This Is 
generally accepted as the first dlacovery of terrestrial 
helium, although Naalnl and Andellnl In 1906, on ex 
aminlng the flame s)>eilrtini or a large number of vol 
fanlf lniTiiatatlnna railed to recognise the presence of 
helium In any of the siierlniens they examined under 
tin condition dew rlbed by Palmlerl 

Tha Exprau of London i latum that another word 
must be added to the dictionary of gardening This 
Is ' Calorlenlture the nattu of an entirely new sys¬ 
tem of horticulture whit h haa m mtly been InangiiT 
ated, and bids fair not only to replace the form of 
Intensive culture of the French Hthnol, but to revolu 
llonixe tho present ayatein of fruit and vegetable fore 
Ing While II la nearly customary to look for extreme 
and favorable developments In the lino of mill mltl- 
vatlou, through Frenih means, to lie In the United 
States, who have not the gnnlin habit quite so 
strongly aa obtains In Franco It comes as a surprise 
that thi Inventor of the new method Is a Briton Dr F 
Alexander Barton, billow or the Royal Hmlity 

For ths last year syatematlr excavations have been 
made at Oalla, the am lent harbor of Rome at tho 
mouth of the Tiber The ruins of a large city built 
probably by Hadrian over the old republican town, 
have boon uncovered Archienloglsta consider the dlw 
roverica aa Important as those of Pompeii Heretofore 
It Iibh been Mined that Ostia was founded by Anrus 
Marline the fourth King of Ronn that It waa de¬ 
stroyed by Marine during the i Ml wars ribiillt dur 
Ing the republli sank Into liielgullliam-e, nnd wae 
burled In tile sand anil d< posited lit Die Tiler when 
Trojan built the ntw |iort and i Ity of Fort us t net. ad 
of this It Is now certain that Oat la not only .outlnuod 
to flourish under Hadrian but Mint tin old loul was 
raised six feet and that the republican town nerved 
aa the foundation for a model city with rectangular 
wide streets, temples fora and squares 

A ease of extraordinary If not unprecedented horl 
zontal temperature gradient Is reported on apparently 
trustworthy anthnrltv ir the Meteorologist hi Zoll- 
echrlft Tor March 1910 With a temperature ranging 
between 0 deg nnd +2 deg C at It. latngfora Finland 
on November IHlli, 1909 a temperature of 20 deg to 24 
deg C was simultaneously recorded at a point only 
10 kllonirtcrii distant to the north, a difference of about 
20 deg C (68 deg F 1 tn a distance of about 6 mllee 
While the ellmate at Helalagfora la tempered by the 
Gulf of Finland so remarkable a difference between 
the temperature there and In the Immediate hinterland 
Is Inexplicable especially as the two stations at which 
observatloni! were made are of the same altitude The 
strangest part of the story, however remains le tn told 
vlx., that a little to the north of the place where the 
low temperature was reported the weather waa almost 
aa warm as In Helsingfors' 
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WITH DETAILS OF THE CROSS-COUNTRY RACE FOR THE LONDON DAILY MAIL’S $50,000 PR12E 


I Iran to 3&lh Two of our Illustrations show 
inn hlplaueu that participated In thla meeting 
one In flight over tb> (tea wu piloted by Duray, 
ild llinn nutomoblle rating driver, while the one 
h la shown on lbe lunch was piloted by George 
17. Chavex on the 17th ultimo accomplished 
rnl long flights above the sea In one of tbese the 
gave out and the mmhlne landed on the beach, 
mwn The meet opened under auspicious weather 
IIIons and some splendid flights 
made on the opening day At 
time In the afternoon four bl I 
in and a UlCrlot monoplane were 


The results of the first day’s flights In the various 
contests were as follows 

Total Distance Prise —Bfflmof (Furman biplane), 
1110 716 kilometers (6117 miles) Chaves (Furman 
biplane), 106 608 kilometers (66 61 mites), Van den 
Born (Farman biplane), 87 608 kilometers (6414 
miles) Metrot (Volsln biplane), IS kilometers (1.81 
miles) 

This competition was for tbs total distances flown 
In all flights made daring the dsy by each competitor 
starting Prise, Without Possenpcr.—BOmoff 



to Manchester, England, on the 17th a»d *Sth uJUtofc^ 
for the prise at HO,006 offered three years ago by tb# 
London Dally MaU. On April >8rd Ur. Ctaode Ora-' 
hams White, as rnagHAwmu, attempted the flight eft 
his Farman biplane. After covering the U6 miles W 
Litchfield In 1 hours and < minutes, he quit totOMT 
with the violent wind and tlu cold The nest i WF 
his aeroplane was badly damaged by the wind 6/Wm 
In its temporary shelter, tt was taken apart UM 
shipped back to London for repair*. Meanwhile 
stor Louis Paulhan visited London end entered jjp" 
moo His Farman biplaa* artttM' 
from France on April 17th, jjMl 
after working hard alt day at IIP 
don. he got It assembled and aMM 

aloft at 6 n P M.. flying ImdHIl- 
atsly to Hampstead (6 miles fMh 
London) and crossing the efaCNm 
line at 6 SI He had a «rwrfl 
to hla waist, and 


< rotating the Var, and another time 
flying half a mile out lo sea Metrot 
flew foi half an hour on his Voieln 
biplane, and Olios lagers made sev 

< ml short Hlghta In his HIArlot mono- 
plain whlih apixnml lo Interest the 
apt* tutors morn than the biplanes on 
an mini of Its bird like appearance 
Tim tingllKh entrants In thla meet, 

Mcaara Hawllnaon nnd Rolls, were 
unfortunate The Oral named was 
unable lo tlv more than half way 1, Ohara's wises 
around thi track tin first day on ac- thsNstewsli 

i mint of trouble with his Darracq 

motor »tilth he was using on hla 
Ilcnry Harman biplane while Mr Rolls did not receive 
his Wright biplane from England 
The B«-ond day of (he meet nearly all the aviators 
made exiellcnt flights Herr Grades monoplane 
failed to arrive nnd so be did not participate In the 
flights KIDmofr made a flight of 80% miles, and Vbn 
dsn Horn lit w 40 miles Mr Rawltnson made a dar¬ 
ing flight out to sea While turning above the water, 
he was approached too i lowly by Efflmott, the reeult 
bring that although the two aeroplanes did not touch 
each other. Ur Kawllnson’a fell Into the sea, and was 
badly damaged The Russian aviator was fined for 
fealty driving. 


(Farman biplane), 80 meters (MS4 feet). 

Storting Prise, Witk ritimgtr Ifliatff With 
Prince Koudacheff (176% pounds), 100 asters <*» 
feel) 

Prise for fastest circuit of the course, M00. Won by 
StEmoff, Who flew I kllsoeten 18.78 mile*) ta « 
minutes is 3/6 seconds—a rate of 16 mUes an hoar 
in this aviation meat over a doaaa aviators com¬ 
peted, and many other flights wsrs made. 

The greatest ■ porting event that aviation baa had 
thus far, aa well as tbs chief d en sest rati on of the 
practicability of the aeroplane for the rapid trans¬ 
portation of Individ nab, was the raoe from L o nd o n 


special train on the railway 1,000 
feet below 

Boon after Paulhan started, 
word was brought to White, who 
had ootnpieted the repair* to hla 
machine and who waa rearing at Ml 
hotel Rushing In au sutotnottWe 
. to hla aeroplane, be started at < of, 
from Wormwood Bcrobto 1* peri 
suit of Phallus But the latter had 
gained an hour’s flying time hs4drt 
darkness settled down, and ,jbat 
-wnnr alighted at Litchfield at I'lOfHt 

as the 14 gallons at gaaottnejta, 
carried wan entirely consume^. 
White alighted at Roade, near Northampton, after 
a flight of 1 hour and 88 minutes tat which bd 
covered 60 mile* He started agate at 1.S4 A. «, 
and succeeded ta getting within about 16 mUes of. 
Litchfield before Paulhan again rwsmned hi* lonraey.' 
Ho flew over Wood on, Crick, and Rugby In the dark¬ 
ness. and alighted at Pole#worth, nearly 100 vital 
from London, after an hoar's flight. Late In tbs 
afternoon ha flaw 10 to II miles farther, hut tbs raos 
practically ended for him at Pelesworth The «*& 
dons required tbs flight to be mMO within M totoa 
sad with not asore than two stofci in rente, 

(OoaotedM ms «fc»' ’ J 
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Iwtiiii maum^a f n tore btot ib w o. 

Than to a tn» of dome that can be built without 
« BotfnUlnj and that require* a man to be Immured 
within the vault to laanre proper conetruetion. It to 
the Invention and arts property of that moat ingenious 
of ravage raoea, the Bakimo and eontalna several prln 
utptee new to dvlltoed architecture 

There are four fundamental type# of arch and dome, 
of which one to the Eskimo peculiarity The almpleat 
aid toaat wad, became least effective to of the simple 
toan-to type—Illustrated by and to-day chiefly on 
ployed tor. the house of cards Nest comes the false 
torerted-etep arch where each block or brick projects 
beyond the one below and to held from toppling In 
hy the weight of the material above end behind It 
Thle type of gateway and chamber was Invented lode 
pehdeutly by the architects of Agamemnon more than 
MM years ago lu ancient Greece and the precursor* 
of the Aitocs In Mexico at nearly as early a period 
This construction Inherently demands a vast amount 
of hacking or All In proportion to the vault of the 
arch It to feasible for a gate In a long wall, or tor 
an underground hall or drain but cannot 
stand alone and to a /else anh A free por¬ 
tal, or a dome rising Into the air cannot be 
both on this principle which Is consequently 
but Uttle employed to-day Our true arch 
embodies the third method Its essential tea 
tuna being the use of wedge shaped blocks 
Whan the last and central one of these pieces 
—the keystone—Is dropped Into place the* ' 
whole mam supports Itself The top cannot 
toll inward unleas the supports are toppled -nl 

outward The primary thrust Is therefore al m 

ways not In but out and buttressing of some " 

sort to requisite Another Inherent dofect of 
Utto arch though we are so accustomed to It 
that we do not usually note the fact to that 
until the keystone la fitted Into final position 
a temporary structure must be < roe tod to hold 
up the parts already in place The lost type 
tbe Baklmo vault to a true domo exerts no _ 

outward thrust and requires no temporary || 

Scaffolding It Is also unique In that Its ma f 

tertal Is not brick or stone but snow 

The construction Is need for the beehive- 
shaped winter houses of these so-called sav 
ages and is spiral In plan as shown by the 
diagrams A row of blocks Is first laid on 
tbs ground In a circle—or more exactly a polygon. 
Bash of these has a slightly slant top and each thus 
raises Its surface a little beyond the last until -when 
the circle to completed the gap In height between 
tbe last and first blocks glvos the thickness for the 
following courses In these tbe upper end lower sur 
faces of each block are parallel as In a brick but the 
gradual upward trend given by the first course to of 
necessity maintained 

In each successive round the snow bricks are leaned 
Inward more by having their lower surfaces sliced off 
to a bevel If let squarely end to end they would 
before long lean Inward so far that they would turn 
ble for this reaaon tbe end of the block toat told to 
out at an angle. The next fallowing block haa the 
joining end alanted at the reverse angle Thus It 
flta In behind the preceding and to prevented by It 
from slipping Inward As tbs house 

grows the circles become smaller _ 

until at last only an Irregular po¬ 
lygonal opening to left This to 
filled with a wedge-shaped block cut 
to shape It to however not a key 
stone aa the remainder of the 
structure supports Itself 

The blocks of firm snow are usu 
ally dressed outside and handed 
tor placing to the man on the In 
aids The last block he holds up 
with one band slices to shape with 
Ms Ivory knife In the other, and 
drops Into position He to then 
entirely Inclosed in the vault Only 
after the house Itself to entirely 
completed does he out out the low 
door, which to keep out the cold 
ae much aa possible to only big 
enough to crawl through A long 
low tunnel to then built In front 
at the door, to break tbe force of 
the Arctic's lor Waste Even a 
window to present A small aper 
tnra to cat out over the door and 
filled with a pane of clear thin lee 
AH that to omitted Is the fine or 
chimney Whatever heat to pro- 
dnoOd hr the ocal-oH tampa to 
wanted inside, warmth being a 
met* serious neoiaiKr in the dl 
■Ate tb*n ventilation or tread on 


Whether the type to practicable In other materials 
has been doubted Tbe us surpassed lightness 0 f snow 
to oertalnly a great advantage In heavier materials 
strength would, however, compensate for lm rested 
stress of gravity, and good mortar should make up 




Eskimo hat partly bwlt. Tbe snow blocks are laid In a 
eootinaeus spiral course 


ard each (tone would only reqnlre to be diminished 
or enlarged by a fixed ratio 

It would take our ablest engineers longer to plan 
such a dome than an hsklmo would nud to build n 
village but the resulting simplicity of ronatrui tton 
due to tbe Inevltablcnesi and slmplli lly of the prog 
rese of erection without auy temporary supports but 
tresses or reinforcement might more than lompen 

The spirally ascending bevel locking Ksklmo doiut 
Is the only true vault any part or the whole of wblib 
will stand entirely by Itself 


A SAMLin K0T01 DUTXg XA1TH-P01II0 MACBDff 

The details of lonstructlon and mithod of operation 
of a unlqui gasollm motor-driven earth boring ma 
rhlm arc shown lu the nitompanylng Illustration 
ihi d< vice wib recently designed In ( alltornla by 
Charles I Rellr and the photograph represents It In 
woiklug position In actual operaticn at Barium nto 
and near heima (al 

It to stated that with out of these machines abort 
r> miles ol holes were bored for use In fenc 
ink along the rtght-ofway of the Western 
Paclfli Hsllioad between Marysville and Oro- 
vllle (al These holes were bored under 
particularly tiylng conditions as tbe ground 
v was gumbo land with the exception of a 

_ she 11 stretc h of marsh soil and so bard and 

so dry (hat every bit of It bad to be broken 
with tick and crowbar when dug by hand 
l’ait of It In addition to the hard ground 
bid about iO to i r per rent small cobble yet 
this labor saving dtvl e bond through all or 
It and did Ih work of trim twelve to fifteen 


Section through Eskimo snow house 
■x noma* mux aich or thz kixixo grow hook 

for the Inward slipping tendency that weightier ma 
tel lain would show 

1 he greatest difficulty In working In ston would 
bo encountered In shaping the se|iaratt pieces of ma 
aonry Owing to the spiral and leaning construe Hon 
no two blocks can be exactly alike In tlthcr sbsi e 01 
sire and in every succeeding course each block dc 
parts more and more from the right anglo in Its pm 
portions To compute In advance exactly th pro| r 
angles tor each piece so as to Insure tiu Jtints 
would be a matter of much complex matbimatlal 
calculation 

It might however be practicable once tbe eal tin 
tlona had been determined tor a building of standard 
sis* to draw up a table of the angles and dimensions 
required for each successive block If the else of tb 
structure were reduced or Increased from the stand 



man Experience shows that the harder the 
ground and th man tllffl lit It Is to work 
ISU the more at neatly a mn hln of this claw 
Is d. sired 

This ml inly new untqu ni d practical cn 
glnc dilvm apparatus Is a most n markable 
dfcvlio In Its HlmplItJty and owing to ItH wide 
range of us a as a lihor sswt It Htands un 
surpassed It will be seen that It la ex 
ti mely simple easily operated and entirely | radical 
end will be found a great economlx r of lime and 
money where pend holes are to be dug electric line 
t 1 giai h or I It phone poles set or where trees and 
elms an to le planted In boles uniform In site at 
top and be I torn and of suitable diameter and depth 
It Is laid to be | metical tor use etnywhin as by 
I st ths machine* will woik satUfa ti rily In either dry 
<1 wet sill or In any place wher the marhlm an be 
drlttn as It hires readily through hsrdpan and shale 
soft Bindbtom and small mbble and as It will bore 
Bt different angles and on either side or back of the 
truck It will do equally good work whether on level 
ground nnevon gre ind or hlllsld 
N ar Rccdley l al a greal number of holes 
wei bored lu very hard hardpan for large poles the 
ma hln being particularly siucessful In this work be¬ 
cause the contiast between its effl 

- clency and hand labor was so 

strongly marked At Mendota Cal 
a record was made by one of these 
machines on largo fen e work In 
hard dry earth 90 holes being 
bond ’1 fe t apart and 90 Inches 
deep In bO cotisct ttlce tnlniit s the 
holes I Ing 8 In h s In dim ter 
Kor use In linrlng small holes a 
\ rtleal engine or th double rylln 
d r lype Is utlllr d that develops 
7 hi horse pow r In boring holes 
for large poles a machine of this 
type Is fitted with an lHInch auger 
effecting a depth of «V reef The 
powet Is supplied In this rise by a 
dtuble cylinder gas line engine of 
U horse-|ower eat a lly 

Dlls dc vlre Is shIcI to be Inez 
l> usivc. to 0| erst as a man and a 
boy only arc required for Its efficient 
working tbe boy to drlvo the team 
and the man to manage the ma 
chine Its not earning capacity la 
said to be greater than that of a 
threshing machine costing five 
times as much Its at anon of use 
fulnesa extend* over the entli 
year and In many Innlancea In 
hard ground haa done th work of 
fifteen men 

It to maintained that In cold 
lOU, oo un tries where other farm work 
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Ik lmprai tli-al during the severe season, pail hole* ran 
be dim and times built during Hit winter, aa llils 
machine Is well nriuplcd In lairing Ihrmigh lit, frown 
around, Imrilnan, shnlr mid tin like 

In tin planting uf orange trem |h hi li trees, grape 
vlntH or In tuning a pins of land underlaid with hard 
pan In w lilt h boles for any purpose are ripe naive to 
dig Ibis form of inaibino «,111 do the work of making 
an njicnlnR through any i rust for tin top root of 
the trro 

The upper frame and boring tower being on a ro¬ 
tatable platform, one run i uslly adjust the machine 
to a bole on either side or at the nar of the machine 
u, h( n the drvln la In a posltlnn to Isuo a hole, all 
that It Is lieresHary lo do Ih to pull the ford clutch, and 
I in* auger drops to the ground and boglna work, when 
the auger Is loaded, by releasing thu fei«l clutch and 
pulling the hoist ilulch In. the auger Is hobrtsd clear 
of the ground, or lo nny other poaltion that may bo 
deal led 

It Is of Interest to note that besides boring In tbo 
kinds of soil Is fore mentioned thp maihlne will bore 
In dry day, nr In swamp land without nny change of 
Bugirs nr tills no ground being loo sticky for It to 
nork ’1 here Is no necessity of stopping the machine 
to ■ ban mud off ilio auger as the tnadilne does that 
llself 

If ihere la an mraalnn to bore a line of holca down 
lh< middle of a well traveled road It will do the work 
without difficulty A small type of earth boring ms 
rhino lias been designed which will bore to a depth of 
1 fed and which la equipped with two augers 8 and 
12 Indies In diameter, while a larger machine has 
been developed which will hole to a depth of II feet 
The latter Is flttod wllh three augers 8. 12, and 1# 
Inches In diameter 

It Is stalod that no change of shaft or augor Is re¬ 
quired to make the depth Indicated The time re¬ 
quired to move from one hole lo another and begin 
work In a fence line la from IB to 25 seconds 

Tho feed pinion of the machine ns well as the feed 
rack, drill shaft gearing, and augor Hhaft are made 
hf crucible and mnchlm ry ateel so as lo withstand a 
sudden Impact aa when sloped by running against 
rocks, old posts and similar obstacles 

Chain belting In used of the standard sprocket type 
and In ease of n break can be easily replaced It will 
be seen that this machine In boring does not scrape 
the earth but tuts It with chisel bits, which are 
quickly detui liable I he entire set being changed In two 
minutes If desired 

It Is reported that thlB machine baa bored many 
holes 10 lmh<-s deep In hard ground In flfteen sec 
onds for each hole from the llmu the auger touches 
the ground, and It Is hard ground Indeed when the 
hole cannot be bored In a minute It has force feed, 
and therefore all the attendant has lo do la to pull 
the lever and thi machine does the work 

unroH or ih m “ixojuda." 

On tlic morning of Thureday. May 1,2th, there will 
bo launched at the Urooklyn Navy Yard tho second or 
the I wo largest battleshl|is yet built In the United 
Slates (he 'Florida" The slater ship, tho "Utah," 
whbb In December last took the water at Camden 
N I from the building slllis of the Now York 
Shipbuilding Company, wilghed about eight thousand 
Inna The launching weight of tho 1 Florida' will be 
about nine thousand tons, whhh I*. In Itself a record 
for an event of thla iharailer The keel of tho "Flor¬ 
ida' was laid on March 9lh or last year, and tho work 
of construction has boon carried on uninterruptedly 
under tbo suiiervlslnn of Naval Constructor William 
J Hauler wllh Natal Conslrmtor William 0 Groes- 
biwk Immediately In charge 

In view of the great Importance of (he ship, and 
the gralirylng rapidity wllh whhh Hhe has been built, 
preparations have been made to render the ceremony 
of launching particularly brilliant Among the guests 
on the launrhlng platforms will be President Taft, 
8o< rotary George Von I. Meyer, Assistant Secretary 
Heckman Wlnthrnp Albert W (Illihrlst Governor 
of Florida with his stnff. Admiral Diwey, and Rear 
Admirals Kvans Sperry Bihroeder, Walnwrlght, Pot¬ 
ter and Utielse As the ballleahlp fleet la now present 
at the yard between sis and aoven thousand blue¬ 
jackets and the officers of the shl|is will assist In giv¬ 
ing dignity to the event In agreement with the cus¬ 
tom of having our ships christened by a representative 
of thp Stale or city after whhh they are named, tho 
ceremony will be performed liy Miss Elisabeth Flem¬ 
ing of Ja<ksonvllle Fla 

The naval eonslnicfors and employed of the Brook¬ 
lyn Navy Yard me to bo congratulated on having, for 
the second tlm< demonstrated that they are capable 
nf building the largest and most modern warships, 
not oaly wllh dlxpntih but of the most thorough and 
durable workmanship, for It will be called to mind 
that from these very ways there was launched on Sep¬ 
tember 29tb 1804 tin flagship "Connei tlcut," which, 
although a muih smaller ship thnn the "Florida" (Iras 
by about 6,000 tons. In fa<t) was nevertheless the 


largest vessel of her tbn* In the United States navy, 
and approximately as large aa any vewsl In the 
navlns of the world. It Is a long step, however, from 
a 16, 000 -ton “Connecticut" to a 21826 -ton "Florida," 
and the Urooklyn Navy Yard should receive full 
credit for the fact, that while eighteen and a half 
montlm elapsed from the laying of the keel to the 
launching of the "Connecticut," it has taken only 
fourteen months to do the ssma amount of work on 
tha big ship The material has been built Into the 
hull at an average rate of about twenty-live tons per 
working day of eight hours If all goes well, the hall 
and accessories will be completed early next spring. 
The date of the completion of the machinery Is some¬ 
what uncertain, the recent reorganisation of the navy 
yard having thrown the steam engineering shops 
somewhat out of their stride 
The greater length of the “Florida,” which exceeds 
tho “Connectlent" by over sixty live feet, her greater 
beam of eleven feet fonr and a half Inches, and her 
Inireased launching weight of many thousand tons 
necessitated, of rourae, a great enlargement and 
strengthening of the permanent and launching ways, 
and severely taxed the capacity of the building slip 
Our front page Illustration shows bow the ram af the 
ship extends entirely across one of tho streets of the 
yard and abuts against the wall of a building 

In aplte of this fact, the stern of the vessel reaches 
almost to the bulkhead wall on the water front 
Jnst here it Is well to notice how, In order to secure 
the desired speed of 20 75 knots, the lines of the ship 
have been lined nut, ns compared with former battle¬ 
ships The entrance nf the “Florida" appears to be 
as floe as that of our armored cruisers At the same 
time In order to secure good lifting power forward, 
when the ship Is driving Into hoad seas, above the 
water line the sections are flared out very rapidly, 
thus giving the ship a form which Is not only buoyant 
and seaworthy, but adds greatly to tho appearance of 
the vessel 

Tho “ways" consist of the permanent ways made up 
or the supporting piling, cross raps and longitudinal 
timbers and the laum hlng ways. In which she Im 
mediately rests, built Lo conform lo tho underwater 
form of the ship, which travel with her as sho 
moves down Into the water The heavy longitudinal 
timbers, which form the sliding surfaces between the 
Used and launching ways, are thoroughly lubricated 
wllh a special preparation, consisting chiefly nf tallow, 
lard oil and graphite The contact surfaces are made 
sufficiently broad to bring down the maximum pres¬ 
sure on the wayp to 2 8 tons on each square Toot Thu 
ship Is released and started on her awirt slide Into 
the water by sawing through the “solo beams,” which 
are the hut members that conned the launching ways 
with the permanent ways The "Florida 1 will move 
very alowly at first but gather way rapidly, and her 
highest velocity will be about twenty mllos an hour 
With the launching of tho “Florida," tho United 
States navy will have afloat It* first complete division 
of ships of the dreadnought type consisting of tho 
"Delaware," "North Dakota,’ “Utah," and "Florida.” 
A study of the accompanying table ahows that tbo 
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"Florida” Is nn enlarged "North Dakota,' baring the 
same length between perpendicular*, and two or three 
feet greater length over all, three Inches more beam: 
on* foot seven inches more draft, and 1,825 ton* greater 
displacement She is designed to have thro* thousand 
more horse-power, but a quarter of a knot leas speed 
Tbn armament in each cose consists of ten 4B-cn\lbar 
lMnch guns mounted in live turrets on the ortter 
lino of the ship The 12-lnch pieces for the later ships 
lo the cose of the "Wyoming" class will be more pow¬ 
erful, being flfty calibers In length with a correspond¬ 
ingly greater musxle velocity and energy In the 
broadside, torpedo-repelling battery, the “Florida" has 
two more 5-lnch guns than the "North Dakota." 

It Is claimed by oar Navy Department that the 
"Florida” and her sister are the beat-protected wor¬ 
ships afloat special attention having been given In her 
design to guarding the vital parts of the ship against 
mortal Injury and to the localising of the destructive 
effects of projectiles and torpedoes. Against sinking 
by torpedo sttack the “Florida" Is safeguarded by an 


probably a mere complete erstam of anttdr prefect** 
than any contemporaneous warship- The main armor 
belt, over eight feet wldp, hog an average thickness of 
eleven inches, shove this b another eight-foot belt 
averaging nine inches thick, WhUe the five-Inch brood-, 
tide battery on the main deck and the he ere et the 
smokestack carry heavier armor than has hem placed 
on any preriou United States ship, the front wall of 
armor being 6)4 inches, while book of the guns runs 
a wsll of S-lnob armor To reach the baeee of the 
smokestacks a shell would have to pass through 8% 
Inches—an unprecedented but. as the Japanese war 
showed, a necessary protection Between each pair of 
fi-lnch gnu la a 2-Inch transverse, splinter bulkhead. 

The "Florida" will be driven by an equipment of 
Parsons turbines, working on four shafts. They ora 
required by contract to develop 28,000 horse-power, 
which, It Is estimated, will enable the ship to maintain 
an average speed of 20 76 knots on trial An a mattm 
of fort, she Is likely to do from three-quarters tn 
a knot better than thla. The “Florida" will store, 2k 
addition to 2 600 tons of coal, some 400 tons of oil fu*. 
Our naval constructors have long recognised tha valan 
of oil as an auxiliary fuel, and as far back as JDK. 
when the plans of the “North Dakota" and "Delatpfcro" 
were drawn, provision was made for storage of Ajl, 
the ships of that class carrying 400 tuts. , 

The keel of the “Utah," built by contract within 
private rard. was laid on March 16th, and the keel 0 
the ''Florida” on March 7th The “Utah” was laoncgmd 
on December 23rd, 1809, at the 50 per cent stage 0 
completion, and the "Florida" on May 13th will take l$a 
water with 68 per rent of the work completed, a com¬ 
parison which establishes once more the muchilsa 
tested claim of the Brooklyn Navy Yard that It rno 
build as rapidly as the private yards. 


The (.abrlratlwg Value ef mineral LakrinsU at l%k 
Tempera tare*. 

The behBYlor of a mineral lubricant at very hlgj| 
temperatures Is dependent upon Its chemical tod 
physical properties upon the nature of tha atmos¬ 
phere with which It Is In contact—dry air carbon 
dioxide, or water vapor—and upon the pressure of 
this atmosphere Behrelber In a recent article de¬ 
scribes hta Investigations of the lubricating value of 
mineral lubrlranta nf very high melting points. In 
various conditions The diminution or tho lubricating' 
power at high temperatures Is due to the evaporation, 
of a portion of the lubricant and to the formation, by 
oxidation, of compound* of the nature of asphalt, I •„ 
compounds insoluble In benxlne it is not due to 
polymerisation, as is generally believed This increase 
tn asphaltic matters la not produced In the presence 
of water vapor alone, even at a pressure os high aa 
7% atmospheres. In thla esse the diminution of the 
lubricating power Is due solely to thu evaporation of 
part of the lubricant On the other hand, when the 
lubricant Is In contact with a gas which can exert an 
oxidising action, compressed air, for example, the for¬ 
mation of these Insoluble compounds is the nhlef cause 
of deterioration flchrolber deduces from these experi¬ 
ments laboratory methods of measuring the lubricat¬ 
ing power at high temperatures, according to tho class 
nf machine in which the lubricant Is to be used 



The rurront Bupflkmkkt, No 1792, contains an un¬ 
usual number of interesting Illustrated articles Mr 
Harold Ilolrroft contributes a splendid paper full of 
practical suggestions and helpful Ideas on tho princi¬ 
ples of vitreous enameling of cast Iron for Industrial 
purposes Mr Henry A Wise Wood’s excellent review 
of modern stereotypy methods Is continued Rear 
Admiral R H B Bacon critically considers the armor- 
clad, and points out what type of vessel is likely to be 
evolved from it In the foturo The North African re¬ 
gion lying in Algeria and Tunis affords almost an un¬ 
limited field for acturolaglcal research. Borne recent 
discoveries In this country are described In an ltlua- 
(rated article by the Paris Correspondent of tha 
Bciwnnr Aunties* It Is very dlAetalt to recognise 
sure by studying the star maps and then seeking the 
sure marked on the maps Mr F R Russell, in an 
artlote entitled "Where to Find the BUrm," provide* 
the neoeesary link between the star maps and the sky 
A table of aeroplanes at OlympU Is published, with 
■one observations on tbs theories of flight The food 
supply of the future is considered by H B Armsby 


Ia LumMra BUectriQue publishes a series of artlote* 
reviewing the effects of tho groat Paris flood tn Janu¬ 
ary, 1810, upon tbo electric stations, telegraph, tele¬ 
phone, and electric light service of Porta and 1U snb- 
urbs. Tbo St Dante esUbllihmant escaped Inunda¬ 
tion owing to IU Judicious arrangement of pumps and 
■luieea and Its elevation above the ground, and con¬ 
tinued lp operation without my interruption. Moot 
nf the other planU were leas fortunate. Evan tha 
new underground wireless telegraph gUtlpe at tha 
Champ do Mm was submerged for soterol days, and 
iu delicate apparatus waa vary sartostaly injured. 
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vn wawx mnm buax. 

To the Editor of the Bciximnc Ambucah 

It wu with >n amateur'i Interest that I reed the 
dleoneeloa In jour tafte aa to "Why watch springs 
break." Aa the queetlon apparently atlU romalni uu- 
•ettled, I feel tempted to contribute same additional 
views on the .subject 

Formerly clock springs were finished Tory rough, 
(Irina the convolutions considerable frictional grip 
upon each other For this reason, when running down, 
there was a very audible shuffling sound within the 
Clock every few mlnutee. Indicating the propelling 
foroe was spasmodic. Not only so, hat the ticking 
eoucd of the eecapemenl decreased In kindness as the 
time wu prolonged from the but looeenlng of the 
oolL To regulate this It occurred to me to apply a 
more unotuona lubricant to the spring to prevent the 
said friction. The result of so doing wu a gratifying 
uniformity of tick—hut only for a few hours—until 
the spring broke 

After the third experience of this kind I ceased to 
regard It u a more coincidence, and thereafter applied 
M ofl If there wu sufficient to prevent rusting already 
on the steel. 

The uncoiling of a watch spring and of the kind of 
clock spring that hma just been described differs in 
that the watch spring unwinds from the outside of the 
coil, while the clock spring arbor backs up and un¬ 
winds from the center of the coll For this reason 
the latter Is not subjected to a breaking from contrac¬ 
tion due to cold, aa there la always some room for the 
can traction to take place—excepting n possible mo¬ 
mentary period fast after winding The same la not 
the case with a watch spring. 

If over-lubrlcatlon la dentriictlvo to the structure or 
Steel In a clock spring, by rendering all the convolu¬ 
tions continually active and under unremitting strain, 
the ume would also apply to a watch spring Watch 
springs being smaller than those Intended for clocks 
are naturally proportionally stronger end may endure 
the strain longer, but that It Is detriments! Is proba¬ 
ble. But oil on a watch spring Is absolutely necessary 
solely to provide for this thermostatic movement which 
<an only take place bark and forth, to and from a 
fixed point—tho arbor Tet the wearying strain on a 
spring due to over-lubrlcatlon can only be a contrlbu 
tory cause to the prevalent breaking of this part. Ex 
perience goes to show that the most frequent time for 
breakage la from an hour to three hours after wind¬ 
ing, and that the most frequent position of fracture 
Is Just outside of the annealed tip attached to the 
arbor 

Thus the owner takoe lita watch from his pocket 
where Its temperature was, say 80 deg, and winds It 
until It brings up hird Tho coll Is then central and 
solid upon Its arbor, which Is held fast by a pawl 
and ratchet 

In a little while tho wearer of tho voet containing 
the watch removes it, hanging It on the bock of a 
chair while he retires for the night The temperature 
of the watch gradually falls to say 80 dog Has con¬ 
traction been provided fort The morning will dis¬ 
close. If the coll hea not been wound too tightly on. 
If some time has elapsed before cooling to enable It 
to draw on what haa been paid out, or oven If tho 
rate of cooling and consequent contraction has not 
exceeded the rate of release due to the movement of 
the works, the spring may escape But what surprised 
the writer la not the breakages but the length of serv 
Ice many springs attain 

When one considers that the greatest movement of 
contraction la on the outside of the coll, bocauae of Its 
greater area, that the coll haa lust been rendorod taut 
and rigid by winding, and that then a powerful con¬ 
tracting force la added thereto, principally on the out¬ 
side of the drele where the leverage In greatest, it 
Is uot difficult to realise what an unendurable strain 
takes place clone to the fulcrum, the arbor, for the 
spring Is then but a wild lever 

The fracture of a spring In many places Is also not 
hard to understand. If we Imagine a spring stretched 
to its elastic limit by contraction from cold with no 
■lack to draw upon, each turn of the spring, from 
the outside inward, at an ever-increasing tendon An 


cess Increases the spreading or expanding trend of Us 
tenser. The change la altogether too rapid to permit 
of any uncoiling movement, and the force thus added 
to the adjacent surrounding strand fractures that, 
gathering foroe with each snoceedlng fracture until, 
Uke a “Prince Rupert’s drop,’’ the pent-up strain comes 
to rest with explosive suddenness. 

That the pieces display magnetism does not moot- 
sarlly Indicate that it wu produced from external 


attain and retained by the steel by virtue of Its hard¬ 
ness, is Is similarly evidenced by many machinists’ 
tools subjected to sews service. 

Regarding the preference of springs to break In the 


summer months, Is It not sufficiently evident from the 
following three causes? 

1 The more constant and wearying strain due to 
the better lubricating effect of warm olL 
L The Increased solidity of the coll when wound 
up, due to a thinner film of oil between the convolu 
tlons, also due to warmth 

3 The looser texture and greater proportional 
shrinkage of a warm spring compared with a cool one 
As to tho remedy for this uncertainty of time-keep¬ 
ers, It would seem sufficient to provide for the longi¬ 
tudinal expansion and oontractlon of the springs, and 
the simplest way would be to make them of metal In¬ 
sensitive to these changes. Such an alloy has been 
described In Sctximnc Aitnirtn Strmiwrtcr, No 
1714, by M Guillaume, wblcb be calls “Invar" and 
U composed of steel with an admixture of 36 per cent 
nickel It is used for spiral springs, pendulums and 
graduated scales for Instruments. The fact thst it 
does not rust should complete It* adaptability to this 
purpose, se then It could bo used without lubricant 
and thus, except for a short portion at one time, be 
relieved of continuous and active strain 
Just how the nickel component will affect Its per¬ 
manency of temper remains to be proven, but even If 
It retains sufficient recoiling force for its purpose for 
five years only, It would at least give warning of Its 
waning strength and not leave Its owner In tho lurch, 
which le perhaps all the Improvement needed 
Another possible remedy which modern practice 
would Indicate as quite feasible would be to carbonize 
tho rode or plates, from which tho springs are drawn, 
from ono side only The result would he, when chilled, 
a hard aide (for the Inner side) and a soft or elas¬ 
tically tough side (for the outer side) with a general 
benefit of greater spring power with Improved tensile 
strength 

Watchmakors will tell you that the breaking of main 
springs saves many good watches from having tholr 
pivots out off, from shear wear, and the views of the 
manufacturer need not be consulted but the ordinary 
cltlsen would prefer to havo tho spring as reliable as 
the rest of the watch Jamkh E Faahkr. 

8L John N B 


UTUXITHie XAOIG IQUiU. 

To the Editor of the SeirwTiric Aitraii ah 

In the December 11th Issue of the 8< IrsTIKK Auric- 
CAH (page 436) Mr A Qslpln gives an Intereallng 
construction of magic squares, containing all the odd 
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numbers In the Inscribed diagonal square But this 
cnnaLrurllon Is applicable not only, as Mr Galplu nays, 
when the basis Is a prime number, but more gener 
ally when tho baslg Is an odd number (1. 3, 5, 7. 9. 
11, ) The proof Is very easy there Is here the 

square of 9, as example of the simplest odd number 
not prime the general proof Is an Interesting exercise 
of algebra. Da, G Vacca 

Genoa, Italy 


HTDhOOXX Iff A HOT-WATXX ITfTU. 

To the Editor of the S< ikntiih Aukbii ah 

A short time ago I noticed a phenomenon which 1 
believe will be of Interest to many of the readora of 
the SciritriKic Amviicah 

The main building of our experiment station here is 
heated with hot water It haa been one of my duties 
to see that tho system Is working properly, and In this 
connection I have had to open the air vents on the 
radiators frequently I was surprised to find that the 
radiators on the top floor (i two-story building) al¬ 
ways seemed to have air In them, In spite of the fact 
that the system was fully charged and very little or 
no new water admitted I began to suspect that this 
condition had to be accounted for In some other way 
Was there not a possibility that thts gas could be hy¬ 
drogen’ For what other gas would be likely to form 
under those conditions, unless It be a trace of earbon 
monoxide? At any rate, when I applied a match the 
gaa lighted with the familiar pop of hydrogen and 
burned with Its characteristic almost colorless flame 
Assuming thst the gas Is hydrogen (T have no means 
or testing It) the question suggests Itself Is this a 
case of oxidation of the Iron setting free hydrogen? Is 
It an electrolytic effect, caused by galvanic couples of 


either carbon and Iron or Iron and the brass ctmneo- 
tlons In the system’ Or Is the gaa methane? It may 
be noted farther that the gas does not seem to collect 
In tho radiators In the lower floor to a great extsqfiS* 
If any Of course, this may be due to the gaa kw? 
dissolved under the Increased static presaure (be 
static pressure on the radiators of the top floor is ndt 
over ten feet of water at the present time The water 
la of exceptional purity, being supplied by a spring 
The fact, howovrr that small quantities of water have 
to be added occasionally to replace the leaks In the sys¬ 
tem might suggest the presence of methane That 
question can only be settled by chemical analysts 
Puyallup, Wash C Wkbtmuaahd 


AX XAXLT ANIAXAXOI OF IXOXl’S 00 XIT 

To the Editor of tho B< irmric Amksilah 
T he change whlih has tome to the people in refer 
tnce to cometa la worthy of notice Seventy years 
ago when Bucko’s comet made Its appearance a great 
deal of tear was aroused I was a young boy, but 
remember very well tho alarm of the ikdpIp It was 
Indeed very strange and portentous, for It switched 
about from the senlth to the horison, and was very 
brilliant its color varied from a light to a fiery red, 
and Its length wan such that It stretched from the 
senlth to the horison 11 hovered so long and was so 
conspicuous that all classes, young and old, were 
greatly Impressed About that time the Mlllorlte cx 
cltcment prevailed, and there were many who looked 
upon tho romet as a sure sign that the world was 
surely coming to an end There have been other 
comets which lmprcned the people but this exceeded 
all others In tho impression made 
Balem, Mass STH-litH D Pure 


Every butterfly collector hss had the nnplensant ex 
lierlence that some butterflies, and particularly those 
of the species of Gatocola (mourning cloak) will no- 
l Ice his upproaih from a distance and fly away In 
time This observation led Tetens to think that these 
animals must have an auditory organ whlih warns 
them of approaching danger by receiving sou nils, and 
ntrordlngly he expressed the supposition Hist two plt- 
llke depressions st the first posterior segment of the 
body might lie organs of hearing A thorough investi¬ 
gation of this organ, however, hns been mode but re¬ 
cently hy Prof Dr Decgtner, the results being pub- 
llshod In Zonlnglsche Jnhrbllcher, Abtellung fflr 
Auutomlo, vol 27, No 4 1909 

it Is rather surprising that with a group so fre¬ 
quently eoUwted l although Indeed Investigated, as a 
rule only as to their position within a system) as the 
NottuIds-, an organ coold escape observation which Is 
found quite generally In this group and which Is by 
no means mb roscoplt, but can be observed without 
difflrully with the naked eye as a striking formation 
on earh side of the first abdominal segment This 
location probably explains why this organ should have 
been seen by many persons without arousing the sus¬ 
picion that It could be a sense organ, for naturally 
enough such organs are looked for ihlcfly at the head, 
particularly at the feel, rs, although other parts of 
the body may lie the seat of spetlflc sense organs, 
for Instance, grasshoppers havo their organs of hear¬ 
ing at the base of the abdomen, that Is at the same 
place where the corresponding organ of tho Nortuldw 
has been discovered 

When examining the animal wi see on earh side 
at the line separating tho chest from the abdomen 
and n.-ar the points whi re the rear wings are at¬ 
tached, a deep channel whlih toward the surface Is 
surrounded by Boveral humps The external morph 
ology of this organ varies In details with the different 
species of Nurtuldie, with sumo the opening Is scarce¬ 
ly visible from the outside being lonrealed by long 
hairs set close tngpther The mliroeinplt oxamlna 
tlon of a scries of bci tlonH shows thnt only one of tho 
ridges In the vicinity of the ravlty of the organ, tho 
one nearest the bark, ran Is- considered a “sensllory 
ridge," but that this one has true sonsltory colls and 
sensltory hairs snd thus gives the organ the i haracti r 
of a sense organ Trtcns’i supposition, in. mtoned 
above, that this Is an auditory organ may very well 
be maintained since the structure of the organ an 
swers all the requirements of an organ or hearing 
Still experimental confirmation of this hypothesis will 
have to be awaited Dr Deegem r promises a further 
report, dealing with this phase of the subject.—Pro¬ 
metheus 


Approximately 3.748 miles of new main track were 
built In the United States during the yesr 1909 as 
compared with 3,214 miles for 1908 The 190S record 
was the smallest since 1897, when 2,109 nill.s were 
bull! These figures do not Include new tu-rnnd third 
or fourth track sidings or ulectrlr linen The net In 
crease during the year in about 16*4 )s>r cent, and 
28 per cent less mileage waa built than In 1907 
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REINFORCED CONCRETE WATER WORKS CONStRUCflON 

BY FRANK C. PERKINS 

The accompanying vImws nf the Indianapolis water A reinforced conorate pipe line which is 840 feet an 8 Incbea ta width and If inches deep. They are 
works Hhow an interesting application of reinforced in length, and haa a diameter of f< inched, and a ahatl carried on lMMh l-beams, incased In conorete and 
concrete to thla clam of i oiiHtrtn tlon A gravity flow fl lnoheo thick, conduct* the raw water to the predpl bolted to the ooltqnaa. The reinforced partition walla, 
supplies the r> inferred itmtrelc Biter lilant from tho tatlon baain The pipe 1* laid 11 feet below the hy- 1 foot thick, are 858 feet In length. They are retn- 
Indiana State rmtral (’utinl whlth waa ronetrucied draullc gradient It la reinforced with 14-inch twisted forced in both directions, and measure 14 to IT fast 
originally by the Stoic Tor transportation purposes, but bars spaced 8 Inche* no centers, the shell of the pipe In height The entire slab corere 70,000 ngnare feet 
was taken ovi r for wati r works service At a dls- bclug built in three operations. In each doable filter It I* built monolithic, without 
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View shewing construction of the grained-arch floor, with the 


tame of about tl miles above the Intake to tile tiltc r* 
are fixated tho head gates and concrete alulce ways 
of this canal which Is carried over Kalla Creek near 
the Alter plant In an o|x-n aqm-duc t at an elevation or 
about 18 feet shore the creek 

Tho chemical house columns, floorti and walls os well 
as stairways mid roof are of reinforced concrete 
throughout The lower part of tho building contains 
the lime saturatlug tanks over which arc constructed 
the Iron solutlun tanks all of which are of concrete 
They are tilted in connettlon with the toagulallng 
basins In the treatment of the raw water during 
seasons of excessive turbidity 

The following HI I omit of these works Is based upon 
data furnished by the constructing engineer, William 
Curtis Matx*e The water, whlth la drawn from tin 
Raw River Is tlarlfltd by <oagulatlon In precipitation 
basins, whlth an 1 provld< d with baffle walls Biutced 70 
feet apart, nnd w hlch are reinforced for the prevention 
of cracks A finch slab of toncrele, reinforted with 
twisted rods Hinted 4 feet apart In each dlretllon la 
uaed for lilting the sloping tmbanktiienlH of earth 
while the slab floor, laid In lifixka 8 feet square, Is 4 
intbis ill tlifi knees 

The water Is measured In n Venturi meter, 4.1 Indies 
In diameter whlth has a throat diameter of 81 Inches 
The tneler Is built In the raw water toniliiU (lit ludl 
eating apimratiis bring locattd In the laboratory 


In the cotisLrut tlon of the eondult a concrete cradle 
10 Inches wide was Brit laid to grade In thla were 
Imbedded the lower rodB, which were heated and bent 
In tho field to tho required shape, and left long onough 
to project a foot Into the upper ring On the cradle 
were then placed the seml-clrcnlar metal forma, which 
wen fastened down by slaked timbers. The mixture 
of cement, In the proportion of 4 of gravel, 1 of sand, 
and 1 of cement, was poured Into the space forming 
tho lower half or the pipe The upper half was then 
construe ted by Inverting the metal forms. The cost 
of tho pipe, whli h contained about 300 cubic yards of 
concrete, was g 12441 per coble yard 
The pure water reservoir, with a capacity of 614 
million gallons, was built near Falls Creek, on a gravel 
foundation, at ordinary ground water level. The earth 
fllllug Is 2 feet deep on the cover, the weight of the 
structure Itself overbalancing any upward pressure 
that may occur The groined arch bottom was de¬ 
signed to resist the upward thrust of high ground 
water at such times as the reservoir 1 b empty, the 
Inverted groined arch construction distributing the 
load uniformly over the bottom. The reinforcement 
of the bottom consists of 14 Inch twisted bars, spaced 
10 Inches on centers In each direction 
The filter c over 'consists of reinforced 8 inch slabs, 
supporied by concrete beams, a trifle leas than 80 feel 
long, and spaced nearly 7 feet on centers. The beams 


any attempt to provide expansion Joints. A cable tl 
way with a span of 460 feet was used In 
tlon A stationary engine and cable was used for pro¬ 
pelling a shuttle car on a narrow-gage track, over" 
which the concrete was handled from the mixer to the 
cableway, 80 cubic yards per day being used in cover¬ 
ing 6,000 square feet of surface The ooat of the Alter 
covers was |14 66 per cubic yard, and the coet of the 
walla |12.06 

The reinforced concrete aqueduct, 800 feet In length, 
contains 4,600 cubic yards of concrete, which cost $• 68 
per cnblc yard Including the cement, steel, sand and 
gravel, as well as the lumber, forma, labor, and con¬ 
crete labor It Is 41 feet wide and has four spans of 60 
feet each with a 10-foot rise from the springing line 
to the soffit, and a crown thickness of 18 Inches for 
each of the four segmental arches. 

The fonndatlona for the piers, wing walla and abut¬ 
ments were carried down 18 feet below low water, and 
rest upon a bed of sand and gravel The aqueduct 
takes the place of a wood aqueduct, which was sap- 
ported by steel trasses on masonry piers, all of which 
were carried away by a flood which undermined the 
middle pier, the superstructure breaking ap as the 
substructure crumbled away 

With regard to the use of concrete for works of this 
character, Ur Mabee, the constructing engineer of 
lb see water works, makee the following comments- 
















, to nw *U*Mm *m ottar tow of 

It It •wit)r tad «*vwhmt]y handled 
'Md ttwwpartod, oftM (tllWMttkU StOC* fflfr 
hou?, sad pftaa «altab!* aud and gravel lor the 
work in bud am M found an Um sits. With proper 
ttperriilon, skilled labor la not eaaantlal tat the usual 
work, moreover, Dm art of mixing and hand- 
ll«g oonente hM bssn ao perfected that machines do 
nwot of the work Concrete baa the additional advan¬ 
tage over atone that It mag be molded into Intri¬ 
cate shapes. 

To produce concrete eurfacee of a satisfactory 
amoothneea and uniformity, It la neoeaaary that the 
mold* be carefully and 
properly built, and alao 
that the 00 no rate be of the 
proper con* latency to flow 
readily Into the prepared 

•ary to thoroughly churn 
and keep It In motion In 
the moldi until the air hae 
been removed and every 
Crevice filled with mortar 
Properly handled In thla 
. manner, It will not be nec- 
•eeery to brueh or plaater 
the work altar the re¬ 
moval of the forme. Con¬ 
crete may be placed In 
moderately fraccing weath¬ 
er, provided proper precau¬ 
tion* an taken to warm 
-M* gravel or atone and 
atad. to heat the water 
and to oover the work 
until Initial eet take* 

Mae*. 

The problem ot prevent¬ 
ing ugly cracks forming In 
concrete le one that ha* 
worried many engineer*. Covered renervntr OB 

Plnln concrete la liable to 
crack where you least ex¬ 
pect It, and It has become the practice to provide for 
these tracks by building short cert lone In alternate 
block*. However, by the Judicious Introduction of 
steel bars, objectionable contraction cracks can be 
entirely eliminated. 

The water work* engineer or superintendent is par¬ 
ticularly Interested In the subject of waterproofing 
concrete It hM been shown that wet concrete Is 
more dense and consequently more Impervious than 
dry concrete and that concrete becomes more or lea* 
porous as the quantity of cement Is Increased or dl 
inlnlahed A smoothly troweled surface produces a 
water-tight film or skin It haa alao been found that 
slaked lime added to the concrete mixture helps to 
make It less permeable. The lime does not Injure the 
cement In any way, although retarding the setting 
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Coal tar, pitch and asphalt mixtures applied on con¬ 
crete are used with more or less success. A wash 
ooaaposed of one pound of lye, five pounds of alum 
and two gallons of water, applied with a brush and 
well robbed In, has been need successfully on govern 
ment fortifications. 

A rich oemsnt mortar plastered over concrete make* 
a very good waterproofing medium Proper attention 
to these detail* will produce a water-tight structure, 
If there Is not likely to be contraction crack*, but In 
works of any magnitude there are bound to occur 
and they can be beat provided against by the Intro¬ 
duction ot steel bare, A rich concrete properly rein 



which, as explained above, could be used to bring the 
color of an Ulumlnant Into near agreement with day¬ 
light, though reducing Its intensity In doing so Mr 
Iveu present* some spectrophotnmotrlc curves of vari 
on* sources of light, and n diagram Illustrating the 
amount and nature of light from the various sources 
wblch must be absorbed to produce white light lie 
also tabulates the “daylight effleloniy of a number 
of artificial lllumlnanta. The method, however. Is of 
practical rather than of scientific Interest since It 
depends upon the particular wave-length for wbiih 
the intensity la assumed to be unity, when plotting th> 
spectrum curves. In addition, "selective" source* *uch 
a* the mercury are lamp 
wblch yields a spectrum 
consisting of Isolated 
bright lines, would work 



Ike aayllght BMrlewey of ArUSclal Illnrelwaau. 

In a recant publication of the Bureau of Standard*, 
Mr H H. Ives suggest* that there li need of soma 
method of estimating the resemblance of arttfiilal 
Ulumlnant* to daylight, that U, of determining their 
daylight efficiency Assuming that, by the extraction 
of certain qualities of light In an Ulumlnant Its color 
could bo brought to resemble that of daylight very 
closely, the dayUght efficiency of a source might bo 
expressed In the form (Intensity of available white 
light)/(total Intensity of soureel Mr Ivee suggests 
two methods of itudylng this question The first Is 
bassd upon the use of suitable abeorblng screens 


regarded as an alternative 
method of dafinlng whltn 
light efficiency which Mr 
Ives In this case lernm 
“white sensation effit I 
ency" He points out that 


od gives rise to materially 
)d slab reef, and the different results from 

those arrived at by the 
former method The of 
flrlenc y In the case of the second method appears U> be 
higher Yet the resnlt gives no Indication of the 
abUlty or the source to reveal color* of surronndlng 
objects, and merely Indicates the rotor of a white snr 
face Illuminated by the source In toncluslon, Mr 
Ives remarks that the first method Ih preferable from 
the practical standpoint, and tbo laltr r from the purely 
scientific one 

It Is estimated that the Gold Coast and Ashanti 
could supply 60 843 luga or mahogany and < etlar p< r 
year If the Internal lommunUallon were taetli r With 
mechanical haulage, such a* traction engine* and 
light tramways, the output eonld be Increased to some 
260 000 logs per annum without depleting tbo uatural 
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THE HEAVENS IN MAY 


BY HENRY NORRIS RUSSELL 


I T la seldom that an much of Intercet to 
tho amateur aatronomcr hapiwne In a 
■ingle month an in the one which la 
Just before u» 

First and fominoet, of course, la tho 
return of Halley's count to the pool 
tlon when- It Ih wen to the best advan¬ 
tage Early In tin month It Is favor 
ably placed for observation before day 
break, on the 18th It paaaoe directly 
between ua nnd the sun, and later It appears to evon 
greater advantage In the evening sky 
At the beginning of May the comet Is about 74 mill¬ 
ion miles away, but It approaches us rapidly, Its dis¬ 
tance diminishing tu 41 million miles on tho lOtb, and 
27 million on tho 14th As It was about at the limit 
or visibility to the naked eye on April 12th, while still 
13& million miles from ua. It la now a fairly conaplcn 
our object 

The planet Venus Is fortunately near by and servos i 
HH an excellent “pointer" 
to tho comet Anyone, 
hoHiver little familiar 
wllh the heavens, can 
easily find thu latter by ob¬ 
serving the following dl 
re< lions 

Choose a window from 
whilh the eastern sky la 
visible clear down to the 
horlxon Rise about S’15 
A M and look due east 
The very bright starlike 
object, low down In the 
sky. Is Venus The comot 
Is to tho left of this and a 
little higher up at a dis¬ 
tance about ae great as the 
length of tile bowl of thi 
Orest Dipper It will 
probably be rather fainter 
than the four stars, form¬ 
ing a great square, whkh 
lie above and to the left 
or Venus, about tslco as 
far away as tho comet 
These directions hold 
good from May 1st to May 
12th On the 14th the 
comot will be on a leval 
with Venus, and a little 
farther to the loft On 
the 18th it will he much 
lower than the planet and 


be seen clear of the morn¬ 
ing twilight 

It will be very Interest¬ 
ing to watch the comet 
grow larger and biightor 
night by night as 11 comoa 
nearer to ua llow long 
Its tall will be It la Impas¬ 
sible to predict The beat 
time to see this however, 


the 7th onward, when the 
moon la out or the way 

and the eky dark Tho comot wfll bo larger and 
brighter, too, at this time than previously 

Been after the head gets too near the ann to be 
seen, the tall may bo observable In the mornings of 
thi 17th and 18tb extending upward and to tho right 
from the eastern horlxon, perhaps broad and fan- 
shaped, from the effects of lierspeotlve since tho ond 
of It will be much nearer ns than tho head 

On the evening of the 18th or morning of the 19th 
(according to the observer's longitude) the comet 
passes between ns and the ann, and the earth will be 
enveloped In Its tall If thi latter la long enough 
lover IS million miles) 

ir this evening Is clear It will be of great Internet 
and Importance to look for Illumination of the iky 
In tho early evening, just after sunset, the comet's 
tall will be In the cast, but n few bourn later It will 
havi passed over toward the west. If, as la some¬ 
times supposed tho tall la a hollow cone of light, 
there will be two times at which the sky In general 
la comparatively brightly Illuminated separated by 
an Interval while we are In tho darker center of the 
tall Meanwhile, observers on the opposite side of 
our planet will have the rare privilege of seeing the 
sun through the tonul's head Only the extreme 
western portion of the United States la Imluded In 


this favored region, but as the comet intern upon the 
sun's disk at ( 22 P M by Pacific standard time aad 
remains on It till 7.22, the transit will be visible all 
along the coast The comet passes almost squarely 
across the center of tho ran from west to east 

Paradoxical as It may seem, It Is probable that the 
ordinary observer, even with a small telescope and 
dark glasses, will not be able to detect even the slight¬ 
est trace of the comet's passage With powerful In¬ 
struments the nucleus, If solid, might be seen as a 
dark spe<k against the sun, If It la over CO ml lea In 
diameter, but It Is Improbable that It Is anything 
like so large, for, ax has already been stated In these 
columns, the whole amount of light reflected from tha 
comet, when remote from I he sun, Is no more than 
a single mass 30 miles across would send ns. 

It Is possible, too, that the absorption or the gnses 
composing the onvolopes of the head and the tall 
may bo dotectcd by means or the spectroscope, and 
aa wo will be looking through tha tall lengthwise. 





nearly ir. million miles of It will be there to exert 
any poaslble offoct on the snn'i light Hven so, it will 
not be surprising to many astronomers If nothing un- 
tuual la detected. 

Buth negative results will however be scientific- 
ally valuable, since they will enable us to say that 
tha materials composing the comet do not exceed 
certain limits of mass or density 

Transits of comets serosa the ran are vary rare. 
The most remarkable previous Instance Is that of tbs 
great comet of 1882, which, though so bright-that It 
could be seen close to the son In broad daylight with 
the naked eye, vanished completely when la froet of 
the sun’s disk, showing that It was practically per¬ 
fectly transparent 

On the evening of the 19th we may perhaps already 
tee the comet’s tall In the evening sky, though Its 
head will set while the twilight la atm very strong. 
On the 20th, however, It will be visible till about 
9 P M, on the 22nd till 10-20, and mi the 25th and 
afterward until after II PM. 

On the 21st the comet's bead wilt ha ekes to the 
alar y Oemlnorum; on the 22rd about 10 deg above 
Procyon, and on the 2Sth near • and C Hydra* Fuller 
details will be given latsr 

This month la also notable tor two total eclipses of 


the saa on the Ith and of the moos on the 22wt 
The former la an Important eclipse, the maximum 
duration of tha total phme being over tour minutes, 
but unfortunately the track of the shadow Use almost 
entirely in the Southern Ocean, only crossing the 
southern half of Tasmania, ao that faw stations are 
available tor observers. As a partial eclipse It la visi¬ 
ble throughout Australia, New Quines, and the neigh¬ 
boring islands. 

The lunar eclipse of the 22rd is of more Interest 
to ns, being visible throughout the United 8tatee, ex¬ 
cepting Alaska. The moon enters the earth’s penum¬ 
bra at 9*22 eastern standard time, and flrst touches 
the shadow at 10 48. At nine minutes after midnight 
she disappears In It completely, and does not emerge 
till 1 A. M At the middle of the eclipse, however, 
her southern edge la only about 200 miles Inside tbs 
shadow, so that It will be considerably Illuminated hr 
sunlight refracted through our atmosphere. At 2 22 
A.M the moon takas leave of the shadow entirely, 
and at l SO of the penum¬ 
bra. This eclipse will ha 


on the Pad 5c ooaat, aa It 
win give them a chance 
to photograph llaUey’a 
comet on a dark eky The 
comet will have set for We 
in the east before totUky 

With ao much else to«i 
gage our attention, our 
glance at the stare must 
bo abort Tho most promi¬ 
nent constellations In the 
weat are Gemini and Cants 
Minor, In tha northwest. 
Auriga, duo north, Caaalo- 
pela below the Pole, Urea 
Minor and Draco above, 
and the Oreat Bear almost 
overhead. In the north¬ 
east Lyra is prominent, 
and In tho east Hercules. 
Corona, and BolUea. Scor¬ 
pio la rising In the south¬ 
east Due south Is Virgo 
As our Initial shows, there 
Is not the slightest reaem 
blance In the stars to the 
figure for which they were 
named 

We may note the bright 
■tar Spies, a spectrosco¬ 
pic binary at a great dis¬ 
tance from tu. and the 
double star y (now close 
to Jupiter) which Is now 
separable with a small tel¬ 
escope, but In 1825= pfrtld 
hardly be aeon double With 
the largest Instruments 
then existing The two 
components were then at 
the closest point of the 
vary eooentrlc orbit. In 
which they revolve about 
one another In soma 180 


Mercury la evening star until tha 25th, when be 
passes through inferior conjunction, between us aad 
tbe ann, and becomes a morning star Ho can bo best 
aeon at tbe beginning of the month, when he seta more 
than 1)4 hours later than the aim. At this time be la 
In ’Brants between Aldebsran aad the Pleiades, and 
should bo vm to ooo, 

Venus Is manual stay, rising a little after SAM 
and exceedingly ooaripicwnw an through tha month 
Mars Is evening star in Gam Ini, setting ahont-10-80 
V M. la tbs middle of the Booth, at whlah time ha is 
quite doss to tha star < Oam too rota (shown on map) 
Jupiter Is wan put oppositi on, bat M visible mod 
of the night, remalntag la sight tUl nearly 4 A.M. on 
the 1st, and tfll a little before 8 A. M. on the Slat 
Saturn la morning star la Arles, rising shout aa 
boor earlier thsa Urn saa la tbs middle of tbs month 
sad two hoars at Its aad; hutUlstoetowtsheooe- 
sptaxmx. 

Uranus la la ftagtttartas, and semes to tha msridtaa 
at 4 A.M on the 18th, Nsptaae ts to Osmtot, ob¬ 
servable mod of tbe night 0a the t»th be Is to con¬ 
junction with Man, being 1 dag. 59 min, south of the 
Uttar. This may bs a good shaft* tor amatattrs with 
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NATURE A 5 AN INVENTOR 


Civilised man Justly pride* himself upon hU numer¬ 
ous Inventions and mechanical devices, but It la po»U 
Me that Inventor* Jn general would bout leu of their 
achievements did they realise that the paten!* In 
which they have eetabllabod tbelr right* are really 
nothing more than modern reproduction* of devices 
which hare boon employed by Nature from the begin¬ 
ning of, time It li a fact that there la acaroely an 
Invention of man that bu not lta prototype In Nature 
Bometlmee three prototype* are of a rough-end ready 
character More often, however, they have been 
brought to the btgheet pitch of perfection It I* little 
abort of amazing that primitive man ehould have re¬ 
mained blind, through ao many centurion, to tho ilg 
nlfleance and value of them Invention* of Nature It 
haa been aald that almost all of man'a achievement* 
u an Inventor have their prototype* either In tho anl 
mal or vegetable kingdom Obvloualy, therefore, U 
would be lmpoulble to attempt—In the limits of a 
abort article—Anything approaching a complete cats 
loguo of these coincidences Yet a few of them may bo 


BY PERCY COLLINS 

■elected, alraoet at random, and they will servo to 
■how how, after much labor and thought, man ha* 
perfected devleea which at the time appeared to him 
to be original, although In reality they were nothing 
more than reproduction*. 

Aa a first in*Lance we may take grasping tools--a 
whole tribe of Implement* ranging from surgltal for¬ 
ceps and sugar tonga to gaafltters' pliers and the vast 
plncora by mean* of which great masses of white-hot 
metal are manipulated upon tho giant anvils of our 
workshops Tt la scarcely too much to affirm that, 
without such tools a* these, art, science and manutac 
ture would long ago have eeaaed to advamn Tho 
reader needs only tn puoan for a moment to realise how 
Important a part Is playod by those familiar imple¬ 
ments tn tho activities of human life, and when man 
kind first discovered how tn make and use suth thlngH 
he must have benefited Instantly Yet all these tools 
have their parallels in Nature, and one U fain to 
Imagine that Borne of these prototype* might still bup- 
ply useful bint* to modern toolmaker* Perhaps tho 


most perfect example of the jioworfiil plnrcr In Nature 
Is tho claw of a crab or a lobster The power of lbs 
crab's claw la so great that a bite from a large mb 
will Inflict a severe Injury It Is p luted that fisher 
men who havo boon feeling for trabs In the nit sues 
uf tho rocks at low water have ottaslonally had I heir 
band seized by a large spii Imen, and la Ing unable 
to liberate themselves have been drowned by the re¬ 
turning tide Among other plnder-earrylng animals 
are scorpions, while the Insect* known as earwigs 
carry a dBlnty pair of forceps at thi t nd of thi body, 
and employ the tools for folding their amplt and dell 
cate wings The opitoaablo thumb and run flngt r con 
stltuto, In efftil a must useful tmlr of plh rs adaptable 
to many uses and It Is si range that man should so 
long have overlooked tho lesson In ninbunlc* wlilth 
they teach Shears end scissor* are nf < nnnn t Iota ly 
allied In print lplc to grasping Kails yit they havo 
tome to us only with tho advance of <ivlllzatlon—no 
sat ago tribes having the least Idea of them or their 
(f'onfinwed on page ViJ ) 
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racnov bucket ro> husoes. 

There U nothing very novel In supporting a device 
on a smooth surface by means of a suction cup How. 
ever, the suction support Illustrated lu tho accompany* 
Ing engraving Is provided with a very Ingenious 



method of produi Ing an efficient vacuum The photo¬ 
graph HhntvH n Hhavlng mirror secured by means of a 
ball joint U> the suction bracket and the bracket la 
supported on a window pane He tightly does the de¬ 
vice adhere to the window that It Is poealblc to raise 
the window by lirtlng the bracket Tho bracket ran- 
M't bo pulled off the glmts without danger of breaking 
the window pane The Uno drawing shows a seellonal 
view of the bracket, 
and Illustrates tbe 
method of produc¬ 
ing tho suction The 
bane of the bracket Is 
provldod with a rub¬ 
ber disk, tbs center 
of which Is secured 
to a square abaft on 
which Iho mirror Is 
supported Mounted 
on this shaft and 
free to turn thereon. 
Is a sleeve In which 
a spiral groove Is 
cut to receive a pin 
projecting from the 
square shaft Tho 
sleeve Is provided 
| with a pair of ball 
! knobs by which It 
may bo gripped and 
THI MI1EOE BJUCXXT 1IOW turned, forcing tbe 
AWAT TO SHOW THI 100- shaft outward and 
TIOH D1K thns cupping the 

rubber disk as Indl 
(Bled by dotted linos There* la no possibility of leak 
age caccpt under the edge of the disk A bracket thus 
applied will adhere (Irmly for weeks at a time Tho 
stand may be secured to any smooth surface and Is 
particularly adapted for a shoving mirror because It 
may bt placed directly oo the window pane whore 
the best light for shaving can be obtained 



THE OLD "nmCTA” LOCOMOTIVE AS A HOHOHIVT 

A public monument of Interest In all who make a 
study of the evolution of the modern locomotive has 
recently been set up In Canterbury, England Fixed 
on a pedestal bencalh the. Norman walls of the his¬ 
toric illy In the old "lnvlrta engine, which In May, 
IS,Til hauled tbe And (rain on the Canterbury to 
WhltHlable Hallway—chc pioneer Iron road of the 




south of Britain. The locomotive was built by George 

Stephenson. It will be obeerved that tbe cylinder* _ . _ 

and valve eheata ore very similar to those on tho cently devised a very simple cutter which Stay he i# 

modern looomottve, Tbe cylinder* are 10 Inch** In plied to the bayonet of (ho gun. A aoMtor In octtoA 

diameter with an 18-Inch stroke The wheels are 4 will disencumber himself of everything except his gun 

feet in diameter Tbe boiler is 10 feet long 
by 3 feet 4 Inches In diameter, and tbe work¬ 
ing pressure was 40 pounds per square lnoh. 

Tbe locomotive Is now tbe property nf tbe 
Corporation of Canterbury It Is coated with 
a special preservative paint 


THB Tuncora THAT HIST HOW UP 
HAILSY'I 00HIT 

The large reflecting telescope illustrated 
herewith Is Interesting by reason of tbe Tact 
that It was the first Instrument to pick up 
Halley s comet on lu present visit to our 
circle of the solar system To be sure, the comet was 
discovered on photographic plates made with other 
telescopes before the photographic record mode 
with the reflector here shown But It was Prof 

Max Wolf who first Identified the comet on a 
photograph taken with this reflector at the Heidel¬ 
berg Observatory Tho discovery was made on 
September 1st 220 days before perihelion. The 
Holdelbcrg reflector has a focal length of 918 feet, 
and the diameter of the mirror la 28 Inches. The 




mounting Is thoroughly up-Uwlate, and Is electrically 
controlled. The observation platform la adjustable 
vertically by means of an electric motor 


A IIT COMF1 TITOE 0T THE HOME. 

Tbs "xebraas” has made its bow to the public This 
creature Is a new thing In the world, It never having 
existed until a year ago It Is the hybrid offspring 
of the African robrn and tho Texas donkey There 
are at the government experiment station at 
Hetneada, Md, six young jy. brasses. Their sire Is the 
royal Abyssinian seUra which King Menellk gave Ur 



President Boosevelt The latter turned tbe striped 
creature over to the experiment etetlon, and bare the 
Idea of developing a new race of animals was eon 
oelved. These tlx young ones are the nucleus. They 
are regarded as offering great promise. Certain of 
them combine the docility, strength and utility of the 
mother with the spirit, activity and beauty of tbe 
father The yearlings are already larger than their 
mother They ere beautifully built and should be 
adapted to tbe many usee to which tbe domestic anl 
mol Is put. 


and bayonet, and hence tbe pliers which are usually 
rurnlshed for cutting barb wire Obstructions on fre¬ 
quently thrown away, so that the only method of get¬ 
ting through on entanglement when enooantered la 
to hammer the wire with the bayonet and a stone. Nog 
only Is this process slow, but It la fatal In a galling 
nre for this reason tbe Inventor bos devised a cut¬ 
ter which may be secured to the bayonet without in¬ 
terfering with tbe use of the gun and which will op¬ 
erate to sever the wire by a single thrust of the weapon. 
As shown In the Illustration, the outter consists of 
two Jaws pivoted eccentrically bo that when extend¬ 
ing forwent in their normal position they are open, 
but when pushed back they close In pperatlom the 
gun Is Inverted, tbe point of tbe bayonet Is rested on 
the wire, and then the gun Is thrust forward with the 
bayonet sliding on the wire so as to guide the latter 
between tbe Jaws of the cutter As tbe Jaws are 
thrust back they done upon the wire and sever it 


iUhtmhmiax of a folly bumu hah. 

The range of visible rays from deep red to violet 
forms a very small part of tbe solar s pert rum Beyond 
tbe red, tbe rays are too long to affect tbe retina, but 
we can detect them as best At the other end. we have 
the ultra-violet rays which are too short to affect tbe 
retina, but manifest themselves on the photographic 
plate Rdntgen rays are not found In sunlight, bnt U 
thoy were, and If our eyes wore so constructed that 
they could detect only these rays. Visible matter about 
us would take on a very different aspect from that to 
which wo are accustomed The accompanying Illus¬ 
tration shows how a man would appear The man ip- 
peara semitransparent and one can easily make out 
his two watches and chain, his tie clip and the buckles 
of his suspenders. The metal parts of the buttons on 
hla coat are also quite evident, and his ribs may be 
plainly seen A pickpocket might envy such power of 
discernment, but he would have difficulty In conceal¬ 
ing bis plunder If other* were possessed of similar 
vision 

The photograph was taken Instantaneously with a 
Bnooks apparatus, and Is reproduced from “Archives 
of the Rflntgen Hay" Heretofore. It baa required a 
long exposure to take a photograph with the Rflntgen 
rays, but recently a system bas been devised by which 
s very sudden and powerful disc barge Is produced 
ramble of making an Instantaneous photograph. This 
sudden discharge Is made by using a fuse In place 
or the Interrupter of on Induction ooll Tbe fuse la 
melted when tho proper Intensity of current Is reached, 
producing a very sadden break of the primary and a 
powerful discharge of tho secondary Exposure of 
I/CO to 1/120 of a second have thus been obtained. 




















It IS Easy to make advertising 

claims for cars; but to make cars that will make good 
the fhitm is hard. 

We ask automobile buyers to do this: After the 
advertisements have attracted your attention, then in 
fairness to yourselves and all the manufacturers, com¬ 
pare the cars point by point. That is all we ask. 

There are Chalmers dealers in all parts of the United States—more 
than 200 of them. We suggest that you get in touch with the one nearest 
to you at once. Let us send you his name if you do not know him. 

Qialmers “30” $1500 

Judged by price alone you might as well buy some other 
car as a Chalmers ; $1500 is Bimply $1500—no more in one 
bank than in another, no more in bills than in coin, no more 
in your pocket than m another man’s. 

It is only when you begin trying to buy something with 
your money that the sense of value enters your mind. 

Your $1500 is worth more than another man’s $1500, if 
at all, only because you are able to buy more with yours than 
he can buy with his. 

We believe that when you buy a Chalmers “30” your 
$1500 becomes worth more than $1500 invested in any other 
car. Careful investigation will convince you of this fact. 

Please remember you are not buying a price or an adver¬ 
tisement: you are buying a car . Therefore examine the car 
on its merits. 

If you investigate thoroughly a Chalmers will be your 
first choice i, if you are able to get a delivery in your territory. 

• • • 

It is difficult to get more in a car, at any price, than you • 
can get in a Chalmers “Forty” at $2750. The “Forty” has 
all the power one can want, the quality to endure, beauty 
of line and luxurious finish. Seats for seven if desired. 

Catalogue “R” on request 



Chalmers Motor Company 

ties—d under Selden Patent 

Detroit, Mich, U. S. A. 



‘ Chalmers “30" Touring Car end Roadster, $1800 
Pony Tonneau, $1000 Inside Drive Coupe, $2100 Limousine, $2780 










ill mm 








































































































Scientific American 


383 



memorial Borne of the moat Internet 
Ini of theae take the form of seed-pods 
aa, for example the atout casket In 
which Braxll nnta are parked In thla 
lnatanre, too. the primitive idea of the 
pnisle—later elaborated by the Chlneae, 
aa well aa by other raeea of mankind— 
aeema to lie dormant, for here we have 
a vaat number of nuta. so elcverly packed 
Into their pod or caaket, that If once 
they are taken out It la almost Imiioaalble 
for human hands to restore them to their 
place 

The hinge aa attached to a lid or door, 
has been known to man only for centur¬ 
ies, yet Nature haa made use of It liter¬ 
ally for billions of years. In proof of 
tbla statement. It la only necessary to In¬ 
dicate a bivalve shell, such an an oyster 
or a clam We know from geologist* 
that such shells are among the earliest 
Indications of lire upon this earth with 
which they are acquainted The rggn of 
many Insects, too, open with a very per¬ 
fect little hinge, while the little lid 
which covers the cunningly contrived 
nest of the trap-door spider. Is also 
hinged In a moat Ingenious manner by 
means of silken hands 

Bavage man had no moans of preserv¬ 
ing light for himself after tho setting of 
the sun, and It was only with the alow 
progress of civilisation that ho became 
Inspired with the Idea of artificial Illu¬ 
mination Yet thla was not for want of 
examples set by Nature, for many ani¬ 
mals carry about with them bright lights 
during the hours of darkness. Marine 
organisms, In particular, emit phospho¬ 
rescent radiance, while many kinds of 
insects, to which such names as glow 
worms, fireflies or lantern-flies have been 
applied, are highly luminous. In many 
Instances the precise manner In which 
tbs light of these creatures la produced 
has baffled scientific inquiry Still, the 
fact remains that Nature had hey living 
glow lamps ages before man emulated 
her example 

Formerly the surgical operation known 
as Cupping was so constantly performed 
that scarcely any man attained middle 
aga without undergoing It, The object 
In view wad the removal of blood from 
some definite spot; the surgeon, by 
■sans of his apparatus, sailing atmos¬ 
pheric pressure to his aid. Man might 
very well have Invented this operation 
after examining the numerous suckers 
which stud the long stag, or tendrils, 
of an octopus. The principle Involved Is 
Identical In such case. Indeed, many * 
man's meet dasfal Inventions depend ter 
the* «a dewy upon the weight of the 
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NOW READY 

THE ANNUAL SMALL HOUSE NUMBER 

American Homes and Gardens 

* I 'HE May Number of American Home* and Carden* n devoted to the snail 
1 home, iti budding, its decor*bon, and d» fumshmg Thu wue contain a va*f 
amount of nformabon foe the protective home-builder Special attention a 
given to the mexpennve snail home which » the mo*t numeroudy erected dweUmg m 
America, and the type of home dial at once excite* the wide»t mtereit and often the 
richest field for wggettive helpfiine**. 

Vartou» department* conducted by ipeoaluti add greatly to the value of thu 
number and the atm ha* been to brmg out the charm of the smple beautiful thmg* which 
contribute to domestic comfort and Kaopmew, aolely for tho puipoae of wiving the prob¬ 
lem* which confront the home-owner but which cannot lie explained without the * mat¬ 
inee of a competent expert. It will tell hxn how to aelect the country ste, how to place 
the home upon *, the rtyle of architecture m which the home should be designed, how 
die various room* of the house should be planned, the material of which it may be built, 
die kmd of plisnbmg fixture* to be med, the choice of hanging* for the walls, door* and 
wmdows, appropriate furniture for the various room* of the house, and how to lay out 
the ground* about the home a* well aa to the planting of them Beside* I hew depart¬ 
ments the magazine will contam a heal of articles that mud inevitably i txn uU l e the desre 
for home mprovemenl 

Modem Houses from the Atlantic to the r-rif^c 
Meats for Colonial Furrishing 

Homo Built Garden Seats and Pergolas „, 

The Fifth Prise Gardes* of the American Homes and Gsn 

Garden Com potion '' 

The Modern Low Priced Automobile 
Use Alteration of the Colon of Flowers by Cultivation 
The Out-of-door Living-room 
Some California Bungalows 
Pott e ry Making for the Amateur 

The Small Kitchen of Today; Its Planning and Equipment 
The Development* of the Arts and Crafts House 
Decora t ions and Furnishings for the Home 

The Use of Cement in the BuBdfaf of a Suburban House and Garage 

Garden Notes 

Piaatring the Small Garden 

Trees and Shrubs to Avoid fa General Planting 

Canning and Pres erring Fruit 

Hhsts for the Housewife 

Mtiftft 4 COMPANY, be., rvbfeben, Ml Breadway, Flew Terfc, II. T. I 


the other Another very perfect exam¬ 
ple of ball-and-socket movement is found 
in the imin of the sea lirehln Knch of 
the spine, with which the shell of thla 
creature Is covered is swollen at the base 
Into a 1 lip-like form and this nip fits 
accurately upon a little rounded promt 
nence of the she II, which exactly fils Into 
the cup Just as the ball of the human 
thlsh bone fits Into the ncetabulum The 
legs of Inserts In their srtli ulatlnn to 
the body supply examphs of tho tmll-und 
socket principle too numerous to men 
tlon 

Tho ldpn of the flask or bottle Is eml 
nently natural —I e It has played a part 
In the economy of Nature from time Im 
memorial Perhaps the most remarkable 
examples are to lie found In the vegi table 
kingdom among the plants known as 
gourds, the seed vessels of which assume 
forms calculated to remind the least 
Imaginative Individual of antique pot- 

We have already seen I hat the theory 
of the common pump might have formu 
la fed Itself In the mind of man after he 
had studied the hHblls and structure of 
the octopus There Is moreover a pro¬ 
totype In Nature for that far more com¬ 
plicated devli e known as the force-pump 
This prototype In tin human heart 
Anatomists agree lhat It Is constrmted 
on principles which an- mnrvclouHly up- 
to-date In an Incredibly short period 
tin whole of the blood In the hnman 
body passes to the henrt and Is drln n 


of the heart persists, night and day, 
throughout the whole life of a man If 
we regard the heart aa thi prnlotyi* of 
force-pump wrought In nielal by the 
hands of mankind we must still he Im 
pressed by Its Immeasurable superiority 
Its renovation and re|ialrs an nlfetted 
while the mechanism Is In rapid motion 
The simplest form of sewing Is that 
which Is In vogue among surh primitive 
ran r as tho Eskimos and Kaffirs It eon 
gists In boring holes through the material 
whlih la to ha Joined togithor and push 
Ing the thread through them The reader 
will observe that the operation Is of so 
rough-and ready a character that no noo- 
die Is required, and one 1s almost tempt¬ 
ed to Imagine lhat mankind might nitn 
ally have copied this method of sewing 
from having observed I he tnanm r In 
which the tailor bird constructs Us nest 
Be this as It may, the fait remains that 
tbla bird sctnally sews leaves together by 
their edges, and makes Us nest within 
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Hi) method of working r 


n piece of tough greet, or othei 

fiber, 1b passed A second bol 
and flie natural “thread" 
through It, and 10 on until tt 

completed by a tucking In and adjust- 


latter are far leaa c 

mer In a word It n 
out fear of contradiction that I 
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1 where the art| 
needlework la concerned The aewn 
n la another of Nature's own contriv 


The arte of eplnnlng and weaving have | 
alao thotr prototypes In Nature The 
jorlty of neat-bulldlng bird* exhibit a 
more or lean strongly marked weaving 
Instinct. Thla Inatlnct la moat strongly 
developed In the case of a genua of f 
like birds Indigenous to the warmer parts 
of Asia and Africa The apln 
of line threads so as to form thicker | 
strands and the combination of these Into 
webs, are operations characteristic of | 
many Insects and their allies Many spi¬ 
ders, as everyone knows, construct silken 
webs which they employ as a means of 
laptarlng their prey, or of protecting | 
their egg-clusters from Injury But It la 
among Insects of the sub-order Hrtivoi era 
(I e the moths) that the spinning of silk 
has been brought to the highest state of 
perfection Moths. Indeed, may with Jus-1 
tire be termed the Drat spinners—the In 
ventors under the guiding hand of Nature 
of this Invaluable art Take, for example, 
the cocoon of the well-known Cecropla 
moth—the so-called American silkworm 
It Is entirely constructed of silk, which 
Is secreted by glands In the mouth of the 
grub nr caterpillar As soon as the Insect 
has become full-fed, and la about to pu¬ 
pate. It sets about the formation of Its 
cocoon and labors unceasingly until It Is 
completed The exact method of con¬ 
struction Is so Intricate that considera¬ 
tions of space forbid us to describe It In 
detail. Bufflce It to say that the cater¬ 
pillar first constructs of silken threads 
a kind of scaffolding, or framework, and 
then—laboring from within—goes to and 
fro about the skeleton structure deposit¬ 
ing Its endless silken thread by means of 
a figure of eight movement of Its head 
In this way a kind of tent of marvelous 
toughness Is built up, wherein the cater¬ 
pillar changes to a chrysalis and passes 
safely through the qulasoent period of Its 
existence, to emerge eventually as an 
adult moth 

lu passing, the reader mar be reminded 
that many kinds or caterpillars contrive 
a kind of trap at the mouth of their co¬ 
coons similar In principle to those made 
by man for the capture of crabs, lobsters, 
and ecla Within the neck of the Em¬ 
peror Moth's cocoon, for example, there 
la a conical arrangement of stout, bristly 
appendages which form a well-nigh Im¬ 
penetrable barrier against the attacks of 
enemies which may attempt to force an 1 
entrance from without Yet owing to, the 
flexibili ty of lheaa appendages, the tu lly.lj 
developed moth can push Its way "out of 1 " 
the cocoon with perfect oase If the read 
er has followed this description carefully, 
he will perceive that the trap of a moth’s 
cocoon Is a veritable reversed counterpart | 
of the familiar lobster-pot—a device which 
la employed by fishermen In many parts 
of the world 

The writer Is not aware whether Na¬ 
ture’s contrivance of a box that cannot 
roll off a shelf has eveT been put to prac¬ 
tical use by mankind It Is obvious, 
however, that such a device might very 
well form the basis of more than one 
valuable Invention The principle may 
be studied by all those who are able to | 
visit the rocky ledges used by sea fowl 
eed, by thoaei 
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THE SCIENTIFIC AMERICAN 
HANDBOOK OF TRAVEL 

With Hints For the Ocean Voyage 
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T last the Ideal guide, the remit of 20 yean of study and 
travel, ii completed. It Is endmaed by every steam- 
, end railroad company in Europe To those who ire not 
planning ■ trip It b equally Informing Send for Qhntiatad 
circular containing one hundred questions out of 2,500 thu book will answer It Is 
mailed free and will give some kind of an idea of tha contents of this unique book, which 
should be in the hands of all renders of the Bctnmnc Amesicax as it tells you exactly 


hi love wanted to know about a trip abroad and the 



Don’t Play with Fire 


A COMMON caution to children but also good 
for grown men and women. You are playing 
with fire when you insure your property without carefully 
selecting the company which promises to protect you 
against loss. Companies differ just like individuals. Why 
take chances when, at no extra cost, safety can be 
had by amply saying to your agent when your insurance 
expires, "Get me a policy in the Hartford.” 

The Hartford Fire Insurance Company is the 
best known of all the fire insurance companies in America. 
For a century it has promptly paid every loss, the aggre¬ 
gate now amounting to more than $130,000,000. Its 
reputation for fairness is unexcelled. Its resources are 
never in danger from the hidden rocks of stock specula¬ 
tion, because isverfeef only in the safes' securities. One 
hm Led yean of life and growth have demonstrated its 
able management and unshaken stability. You are not 
playing with fire when you 


Ask for the Hartford 

Any Agent or Broker Can Get You a Hartford Policy 
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• sheath when not actually In use U of 
espolol Intercut, for herein we we tyiil 
fled th* sheath or acntibnrd by mcang of 
whit h mankind proteclg thr koenness of 
hln edged tool* nnd weapon* A atlll 
more perfect typo of the hypodermic | 
eyrlnge 1 h tlio fang of a polnonoua slink. - 
When the reptllo makea lta nlroke. the 
bane of the fang In driven again*! n reaer 
voir with the ri nult that tho liquid polaon 
|H driven through the tubular fang and 
forced Into the wound Even In the i-nsc 
of large anakeg, these deadly weapons 
are surprisingly slender and delicate, so 
that the wounds made by them wonld 
be quite Inconsiderable were It not for 
tho fatt that a deadly liquid Is lujeeted— 
exactly as Is the case with the hypoder 
mlc syringe 

There are many natural devices by 
nn ana of whlih plunts and animal* 
Irav< I through tho air and mankind Is at 
present engaged In a close study of these 


The Price Was the Last 
Thing Fixed 

On none of the ten beautiful models of the Warner 
Auto-Meter was a price considered when it was first 
designed and built 

We simply set ourselves to build a mechanically 
and artistically perfect instrument of that particular 
type. Then, and not till then, we figured the cost 
and fixed a price as low as possible for the value given. 

That is why the Warner Auto-Meter is universally 
recognized as the one absolutely and always depend¬ 
able and satisfactory instrument—“ The Aristocrat of 
Speed Indicators." No other instrument is consid¬ 
ered in important tests or races. 

Iiefore yon buy a speed indicator be sure to call or 
send for our interesting booklet 

WARNER INSTRUMENT COMPANY 

875 Wheeler Avenue, Beloit, Wis. 
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. (Concluded froui page S89) 
tie. Mediterranean and Indian Oceana 
The broad, emooth body baa » Tonnded 
oatUna, and on each aid# of the head 
there la an electric omen capable of giv¬ 
ing electric ahocka. The accompanying 
11 hurt rat ton ebowe one of theae flah 
dlaeected to ahow the aeat of ita electric 


lion* of the voltaic pile while each la 
■e pa rated from Ita neighbor by a delicate 
membrane, which takea the place of the 


. ■•1'V J 




Tfte New Spring/irk 


Truss Bridge Bicycle 


KWM iVeederCountors 


m is 


the ahudder of the eel tuma on ita - 
bark and Ilea motionless—an easy prey 
to the electric moneter 

It would be possible to dilate at mmh 
greater length upon the natural proto¬ 
types of human Inventions Enough hue 
been penned, however, to show how fre¬ 
quently man’s thoughts reflect the de¬ 
vices which already eilst In organic 11a 


this should not be 
many existing hu 
Iscn anticipated by 


tneatlmable value to mankind at large 
For this reason, If for no other, the In 
culcatlon of Nature study In the minds 
of young people Is highly desirable 


(Concluded from page 773 ) 
made but one stop, at Litchfield H< 
started readily 
M and covered 


were flown in 24 minutes on account of a 
favorable wind Bight thouaand people 
are reported to have watched him arrive 
and to have given him a rousing wel 
come. 

Next to the Bltrlot Latham race across 
the English Channel last July, thla cross¬ 
country flight la the greatost achievement 
so far In aviation In the light of what 
hu already been accomplished It would 
seem that from 800- to 1,000-mlle flights 
without a stop tor fuel are now quite pos¬ 
sible of accomplishment the only limit¬ 
ing factor being human endurance , In , 
both his attempts at flying from London 
to Manchester G reheme White was 
obliged to give up on account of the 
great strain undergone by him In main¬ 
taining the equilibrium of hla biplane In 
the strong and gusty wind When some 
device Is provided which will maintain 
equilibrium automatically, the strain, 
upon the aviator will be greatly relieved 
and driving an aeroplane will then be 
no more fatiguing than running an auto¬ 
mobile. 

8locative powder ts prepared by mix¬ 
ing 80 parts of Uthopono, 80 of slne-whlto 
and 40 of manganooo borate, Pass Uto 
whole through a fUte stove. This pow- 
dor Is a good drier for white pelpte. j 


Choose an I H C Auto- 
Buggy—If You Want the 
Easiest Billing 


UZR. 


'T'HE easiest riding vehicles on 
* all roads arc I H C Auto- 
Buggies The high wheels pro¬ 
tect occupants from jars when 
going over rocks, clods or 
bumps. The same size clod 
or obstruction of any kind naturally offers more resistance to the low 
than to the high wheel In plain language, tne low wheels must 
jump over—the high wheels roll over That's one big advantage of 
high wheels It means not only greater comfort but less jar and jolt 
to the working parts of the tar That is why the I C H Auto- 

hleal for Business or Pleasure 

They are the simplest to operate, travel from l to 20 miles an 
hour over hills, through mud, snow, over any roads. front wheels 
are 40 inches high, gear wheels 44 inches. Equipped with roller 
bearings and solid ^rubber tires, 1] inches wide Solid tires mean 
no punctures, no "blow-out,” no delays, no heavy repairing and 
replacing expense bull elliptic springs, 16 inches long and IS 
inches wide, also long wheel base, add to easy riding qualities See 
the International local agent, or address ua for further infurmanon 
concerning this car If you arc interested in a light delivery wagon 
ask for information on the International Auto Wagon 
DITEINATMNAL IAIVESTER CtMFANY «F AMERICA Chicago USA 


Mow to Make a 100-mlle Wireless Telegraph Outfit 
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Interior View ol the magnificent waiting room which le eo spackitw that It conic! contain, IkmIII}, the New Vnrk t'Itjr Hall. The cellin'.', 150 led alum the liner, 

weald clear the flagpole by 10 feet. 
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thn ground Ihnt Ix.susr nf tin narrow width It would 
not have uuffli l< nt rigidity tin. Forth bridge, 
\itile'll In of loss Hiwn, liming n rullo of width to 
length of 1 to It whereon tin Quebec bridge would 
hate a mile of only 1 to JO We objected further 
more, to the height of llie toweni, which In the 
Board's design Is to be only J90 feet as against a 
height of HO feet In Hie bridge which fell at Quebec, 
end of 130 feel In the Forth bridge We showed also 
that the effect of low height and narrow width had 
1m m to unduly lurroaav I he weight of the structure 
the Qneliei bridge requiring the enormous average 
weight of 94 Ions of steel (half of It nleliel steel) per 
linear foot as agalnat a weight of only 10 tona of 
tarbon steel per linear foot In the Forth bridge—an 
Increase out of all proportion to the heavier loading 
C.r the proposed Quebec structure 

The value or the Boards decision to Invite ontalde 
designs depends upon the lingth of time that Is 
sllowed to bidders for the proper preparation of plans 
for a strut lure of this great Importance The Board 
has taken about two years to prepare Its own plan, 
and If outside bidders are to be limited to a few 
muptha time It Is seari ely likely lu view 6f the heavy 
pens Mice Imposed dial ihej would be prepared to put 
V bid* which they must perforce have thrown to¬ 
gether very hastily If ibe competition is to be thrown 
open to the designers and bridge builder* of the 
t'nlted States and Europe not only should abundance 
of lime be given fpr the working up of tbe necessary 
plan and estimate*, but It would he advisable for tha 
Canadian government to arrange for the plans, both of 
the Quebec Bridge Board and of outalde bidders, to 
’.c subjected to the award or an Independent Board, 
pr. terably Internationa* In Character 


rtrsL eooioky an ova xaTvaai. anovaou 

T HE problem of preserving the natural wealth 
of the country may be attacked from two 
sides, the legislative and the mechanical. 
The operation of the first method may be 
seen In the admirable movemeut of the Federal govern 
nient to prevent the ruthless waste of the country s 
natural resources which results Tram the Improvidont 
methods by which they are gathered from mine, field, 
and forest Only posterity will be able to estimate at 
Ha full value the recent legislation for the conserve 
Hon of that natural wealth with which the I'nlted 
States has been so richly endowed 

But after the fostering iara of the government ha* 
done all that It may to e emserve by the prevention of 
waste It remains for the I'nnsumer to so utilise the 
raw materials, as to ubtaln from them the maximum 
ainouul of useful output, whether lu tbe form of power 
or of finished product, with the least possible amount 
nf wastage This Indeed, 1s one of the most Impor 
tant and attractive objects of effort In tbe great Indus¬ 
trial world To the engineer of high professional In 


Economy of performance has been the constant 
aim of the Industrial engineer, particularly In recent 
year*, and from time to time we have nwordod 
In these pages certain successive steps some of them 
epoch making In their Importance In this constant on 
deavor to bring working tdlktanty Into dower approxl 
malton In theoretical efllrlsncy What we have said 
applies with particular force In the field of Hteam en 
glneerlng In which It may be HBld that at the last 
analysis the object of all Improvements Is to lessen tha 
ccinsumptlon of fuel for a given amount of work Fuel 
economy, moreover apart from Its direct conneetlon 
with the profit and loss account of anv Industrial enter 
prise turn a most Important bearing niton the ones 
tlon at (lie conservation cf natural resources The 
worlds coal supplies are by no means unlimited The 


Is made In Ihe average amount of fuel which must bo 
burned In secure, a given amouiil of work means that 
the life of our coal and oil Helds Is prolonged to ex 
adly that extent 

At thn present time there arn two Imitorlant develop 
ments which promise to give economical results whose 
value It would be difficult to overestimate In bolh 
rases they have to do with Hie trana|M>rtallon of freight 
111 bulk, Ihe one relating In the engines of slow speed 
cargo beats (he other In Ihe motive |iower or those 
huge freight trains whleh are so characteristic of 
American railroads 

Tho induction In thn cost of transport lug water 
Itorne freight has been made possible, or soon w III be 
by tho successful application of mechanical reduction 
gear to cargo ships of mode rati speed — h problem to 
whleh some of Ihe abloccl engineers and the most re¬ 
nowned manufacturing firms In the world are now dc 
voting i lose attention Mai Far land and MeAlpIne, and 
Westlnghouse, In this country, and the Hon Charles 
Parsons In England have Independently produced a 
gear whleh will enable slow and moderal .-speed steam 
ships to utilize the highly economic al fast running 
steam turbine for driving alow-spesd proiiellers with a 
loss of efficiency In the transmission gear of only two 
per cent Parsons lias gone so far as to test Ihe new 
Installation against Ihe old reciprocating engines, In 
a .Argo ship of 4 500 tons displacement, and he has 
proved In a series of comparative tests that tbe cargo 
ship of the future tan be driven at present speeds with 
a saving In the coal bill of from 17 to 20 per rent 
Now since about two thirds of the world's shipping are 
made up of freight steamer*, It can be seen that when 
some form of this system has been generally applied, 
as It undoubtedly will be, there will be a great aggro 
gate reduction In Ihe consumption of fuel by tbe 
world's merchant marine For fuller Information re¬ 
garding this epoch making device, reference Is made to 
articles published In the BnawTinc Ahiskav of Feb¬ 
ruary 13th and April 23rd of this year 

Equally Important are the economise In the trans¬ 
portation of railroad freight which are now rendered 
possible by the perfection of appliance* tor the us* of 
superheated steam Although tbe application of super 
heat has been practised for several yean In Europe, 
It la of comparatively recent introduction In jhli conn 
try, but although our engineers have begs a little late 
In taking hold of tbe problem, they have doge Ouch 
good work that on one of onr leading westers roads, 
the Atchison Topeka and Santa Fe, superheated gleam 
Is being used oo a namber of tha Igramt freight en¬ 
gines with conspicuous success lu g series of teats 
with two Identical compound freight engines running 
over the same stretch of road under Identical eoodi 
Horn, one a 4-cylinder compound using saturated 
steam, and the ether a similar 4-cylinder eowpeuad 
with a superheater of tbs Jawhi Qrps added, tteippsr-, 
heater engine showed a de cre as e in coal. coaNmptk* 


of 19« par cent for constant hgrd working on heavy 
mountain grads; it gave an average of 11 • per cent, 
more dry steam per pound of coal than the non-super- 
heater engine, and tbe boiler and lls sccessorle* 
proved to have a total higher efficiency of 13 R per 
cent These figures wera obtained by It MacFatiand, 
the engineer of testa of tho railroad who explains tbe 
remarkable economies eeiured by the facte First, 
that superheated steam of high temperatures behaves 
somewhat like a gas. It being possible to egtract a con¬ 
siderable amount of heat befere any condensation, 
takne place, secondly, that for the same cut-off in Ihe 
cylinder, tho weight of steam required la lets with 
superheated than eaturated steam of the same pres¬ 
sure, and thirdly, that, as compared with saturated 
steam superheated steam baa greatly reduced ttaermo- 
.onductlvlty, and tbe amount of heat absorbed by tbe 
cylinder walls Is only a fraction of what It would be 
were the steam saturated The details of this system 
of superheating as applied to locomotives of the Mallet 
type will be found In an Illustrated article published 
In our Issue of January 39th of ihe present year 
Important as are tha economies that have been uude 
possible In the broad field of ireimportation, they arc 
exceeded In the even larger field or stationary engineer 
lng represented by the huge light and power plants 
for municipal and manufacturing service where the 
utilisation of the exhaust steam In low-pressure tur 
bines has made possible economies of from 30 to too 
per cent—this last result having been attained at the 
large station wblih furnishes power for the New \ork 
subway 

DOE! KADIUX EXIST IK IBX TO EX STATE T 

T HE French scientist O Le Bon doubts whether 
metallic radium exists In fact, we are only 
orqualnted with the salts of the supposed 
metal such as thn thloridn or bromide and 
tho probability of lls existence Is deduced only from 
the presence nf some ray* of the npetirum and an 
atomic weight whli h is somewhat theoretical seeing 
lhat IL has varied anordlng to the observers Il¬ 
ls’ Ron lias been of Ihe opinion for eight years past 
that the existence of radium Is doubtful He conoid 
<rs that Ihe piopi tiles of the supposed metal might 
be due to mrlaln unknown t omblnatlons analogous to 
thu equally unknown , mnblnntlons which give plies 
phoresc-eme lo some or thu sulphides It Is observed 
In fart that a pure sulplildo Is nevor phusplioreeeeni 
but when mixed wllh some traces of different bodies 
It becomes brilliantly phosphorescent This point ha* 
been discussed In various papers presented to I hi ? 
Academic dee Sciences He had ociaslon to mention 
his views about radium to tbe late Fror Molssan, and 
this well known chemist had In fail rome to the same 
loncluslon, having the Idea of separaLlug radium from 
Its lomiioiinds Dcalh overtook him before he could 
rarry out these rescan he* A tenth of a gramme of 
substance would be needed by a good chemist, but 
probably several operations would be required in addi¬ 
tion An expense of |I0(MM) would be Incurred M 
Tilton ihlnks Hist from chloride of radium we would 
extract simply barium and nothing more . Tbe ex¬ 
periment, nvsn through transforming a body worth 
120 000 a gramme Into a comparatively worthless 
motel would bo of great Interest, for It would prove 
that radlo-ai llvlty which gives out considerable forte 
ran be produced by certain combinations 

M Georges Claude of Carl* brings out tbe follow¬ 
ing points regarding the future uses of oxygen, see 
lng that this latter Is now being produced on a com¬ 
mercial scale from liquid air Ue shows that oxygen 
ran Increase by 40 per cent the yield of the reactions 
which serve at the base of the fixation of nltrogon by 
the olectrir arc, and it ean Improve the manufacture of 
oxone by nearly 300 per cent. Buth results promise 
to be of great Interest In many of tbe Industries The 
Belgian firm of Ougree Marlhaye has recently ordered 
from the Paris Liquid Air Company three apparatus 
for producing oxygen, and- these each have a yield of 
300 cubic yards of purs oxygen per boor Such appar¬ 
atus will be used for experiments In Mate furnace 
working, to observe toe action of a considerable pro¬ 
portion of oxygon mixed with the oltj which la sent 
Into tbe bleat fufnaoaa. Aa to tbe price of oxygen, 
although this may be comparatively high w>»n .jr* - 
consider only small quantities, tbe result changes when 
we come to using oxygen apparatus of tha present 
kind and we mar coast upon a price of Odd osnt per 
cubic yard with apparatus of a large output each a* ere 
mention However, even larger apparatus cgn he belli ‘ 
In which oo loos tots 1.000 unhid yards of nas per 
hour can be produced, work tag ad a prwBufe of' Id 
atmosphere* and furnishing U cubfs yards per home-' 
power hour. I* such ease to« price per cabtoyard 
will fall as ipw at«.« cent. By using hydrdslie pWr*F < 
th* cost ol prpdurtldiLtei*E he *Ufl; lowered. ,t''" 
plants of toeproesaf Jftad wUi beof groat edva* 

JSP *** *»<«***** 
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iiwn a*ttm*te of Mrauattctl ataUftieg tor 
* tft* year 1110 to that 0*rmany will have fourtaa 
‘dlrltjble* and Fra aeroplane*; Prince, raven dirigible* 
«Bd twenty-nine aeroplane*; Italy, three dirigible* and 
«Un aeroplane*. Riuela, three dirigible* and alx aero- 
planes and England, two machine* of etc h kind 
■ nt* activity In railroad conatructlon tn I be North 
wo*t I* aniwerable for the construction of several 1m 
portant bridge* across the larger rlvere A notable In 
atance of thl* la the Colombia River bridge on the 
North Coeat Railway In Washington the permanent 
aob-atructnrc of which will consist of twelve pier* 
carrying a *uperatructure made np of nice Howe truss 
spans, and a draw apan acrose the main channel 


A leading aoutbern Journal vpoalu word* or wUdom 
xi hen It eaye that the polk y of navy yard conatructlon 
of battleahlp* should be adhered to, even If It 
costa a trifle more than building In private yard* 
Keeping our leading navy yard* bu*y with warship eon 
•traction nut onl) serves as a stimulus to private con 
tractor*, hot It has the Important effect of maintaining 
the navy yard force* Intact, with a large body of 
•killed workmen ready at all times to undertake 
emergency work 

Th* lo» of the Atlantic transport liner "Minnie 
hah* 1 upon the much-dreaded rock* at the western 
end of the Sellly Island* reminds us again that In 
aplte of the additional safeguards which have been 
Introduced of late years in trans-Allantle navigation 
the peril* of the sea are still Insistent The greet 
success of the submarine bell on our Atlantic roast 
suggests that this device might be used to very good 
xffecl at the more dangerous points at the approaches 
to the British Isles 

Nobody seriously disputes the advantages of the 
1 Pay-a* vou-entpr" tar Nol the least among these la 
the reduction w bit It It has made at least on certain 
line*, In the number of accidents BtatlsLIcs compiled 
by the Oih-ago t'lty Railway show that the complete 
introduction or this style of car on all trank lines 
hu resulted In a decrease of ur< Idents of about thirty- 
two per cent, as compared with the number occurring 
during equal periods or service with th< old style of 
cars whkh It replaced 

The b nil ding of railroads through moumalnous conn 
try occasionally necessitates some daring bridge con 
structlon A recent Instance of this Is the Assopus via 
duct which forms irnrt of a new llm extending by way 
of Dcmirll to the Tnrklsh frontier The structure 
which Is 600 feet long and spans a gorge 730 feet deep 
serves to cornice I two tunnel* which open from oltlli r 
side of the gorge The superstructure whkh la very 
grateful 111 design consists of latticed trusses carried 
upon two hinged arches The bridge Is on a grade 
of about two per cent and the line Is laid on a c urve 
of four degrees 

R*o*at tests at Sandy Hook of the restating power 
of reinforced concrete as a defense against high |hiw 
ered projectiles rnnflrm the calculations of the pene¬ 
trating power of the twelve-inch gun It Is stated that 
a concrete wall twenty feet thick heavily reinforced 
with steel beams, was pierced by a twelve-inch projee 
tile fired at high veloi lly We understand that a simi¬ 
lar attack Is to be made with the new fourteen Inch 
gun The blow delivered was sufficient to peuetrate 
twenty two Inches of armor plate and the reinforced 
concrete withstood the attack bo well that It will prob¬ 
ably be used in the construction of the new coast de¬ 
fense fortifications In the Philippine* 

Th* *l*otrto operation or trains through ihe Saint 
Clair tunnel Is showing the same economic* as com 
pared with steam operation, *a have been obtained 
In similar Installations elsewhere According to the 
Electric Railway Journal the coal of coal for one 
year under elec trk operation was only thirty nine per 
cent of that for the last year of steam operation The 
total service charges were hut alxty per cent or those 
for steam, and the ram of service and fixed charges 
was 84 6 per cent; which represents the operating econ¬ 
omy of the new over the old service Th* cost of 
maintenance and repairs for the electric system Is 
fifty-live per cent of that of steam during the same 
period 


Ooaalderauto Interest has been aroused by the launch 
of the new torpedo-boat destroyer' "Paulding" at the 
Bath Iron Works She win be the drat destroyer In our 
agyy designed for tha exclusive use of oil fuel Except 
for this, aba to practically a sister vessel te the "Flute- 
gar” and the "Raid," and like them she will be driven 
V turbines, and must make a speed of Stft knots on 
« foar hours’ run at sea. It to wall here to correct tha 
statement which recently went the round of tha press, 
that the "Fluaacr" made N knots reoently In the Gulf 
of Mexico. As a matter of fact, her apeed on that 
occasion was between 86 and SI knot*. Her brat apeed 
was made on her acceptance trial*, when ahe (teamed 
at an average apeed of 33 76 knot*. The fratrat dogtror 
an am th* on burner* of iho British navy, which mode 
ob trial batwaam M and 86 knot*. 
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v 1 ELECTRICITY. 

'-In Rochester, K, T 1 a good system of electric light 
and telephone wiring is In use, whereby unsightly pole 
line* on the streets are don* away with The system Is 
applicable chiefly to the residential districts. The linen 
are placed In underground conduits In the streets but 
Instead of making connections with ihe houses directly 
from the underground conduits, a pole line Is erected 
In the back yards of each block and this pole line Is 
connected to the rondults by an underground branch 
at oach side street This obviates the neccMHlly of 
having a manhole In front of each house 

Aa appl ic atio n was recently made for a permit In 
lay conduits along the new Baltimore and Wllmlng 
ton road These are lo form part of an underground 
trunk system connecting Boston New York Phlladcl 
phla, Baltimore and Washlugton, In which the Amiri 
can Telephone and Telegraph Company will run lla 
lines The conduits will be laid JusL below from line, 
and will contain a hundred wires which run be tapped 
at any point It Is staled that the ayatem will serve 
aa an auxiliary for the overhead wins whkh mu 
slonally are put out of order by severe storms It Is 
expected that after the Bur connertlng Boston and 
Washington la completed, tin. system will be extended 
West and South 

Storage battery loccimotlvc-a an being used In nr- 
lain mines of Germany These lotomoltv.a an con 
sldered less dangerous than the ordinary elec trie loco¬ 
motive fur the reason that uo wiring Is necc-sHary In 
the mine* and they ran bt Incased loinpleti ly to pre¬ 
vent Ignition of gases by mean* of n chance apark Tin 
locomotive* are each provided with two sets of hat 
tc rlc* one. of which 1* la-lug charged wklk tin other 
Is operating the locomotive The batterka arc seldom 
more' than twothlrdic dltuhurgid so that tin r< iharg 
lug takes but a short time In om type of locomotive 
of twenty horse-power lice batteries conisln ninety 
cells each wllh a rapacity of 71 ampere hours The 
storage battery kx.omot!v<s range from x to 32 horse 

Whenever a cable message Is Held lo an Inland city, 
It la ntoensary lo transcribe tin nu*angc fiotn the 
cable receiver and re-transinll It lev hand over the land 
lines to Ita point of destination Heretofore It has 
been imicoaslble lo Bend a nic<c*agi dlnctlv to the 
Inland city by means of telay connection with llu 
overland wins for tile nnsou that tin cable slgnuls 
are of too fluctuating a character and loo hciikIIIvi to 
operate an ordinary telegraph relay Hu cully n 
system has bun devised whkh luumlsc* In make 
direct connection between the cable and telegraph *ys 
terns comniercIslly practicable A very sensitive relay 
Is used and the character of Ihe signal Is changed 
so as to obviate the usual fluctuations By means of 
this new system a cable me-*sage wa* nunity aunt 
from Canso Nova Scotia to Now York a distance 
of son miles and htre relayed to Chicago 

Th* Installation of a complete telephone' system for 
the stage of th* New Theater tn this city Illustrate* 
not only the variety of use* to which Ihe telephone Is 
put but also the easiness and complexity of the up-to- 
date stage The stage telephone system ha* nine sta 
tlona on the stage and twenty five floor station* with 
two swlti huuard* or central stations Through Ihcsc 
centrals Inler-coiumunh atlon with the other Htietloun 
may be had From one of these central mictions the 
technical director control* the operations of the stage 
hands, while the other hoard Is the Mage manager* 
station The regular stations are placed In the prompt 
era booth the electrician's booth the Htage galkrka 
and one ta located near the orchestra kadi r Call* are 
made by operating push buttons from either of the 
central stations and they serve to flash a bulla-iyc 
signal or to operate a btuxer, dc|H'Udlug upon which 
of two buttons Is pressed Tbs theater Is also equipped 
with a telephone system used for carriage calls 

Th* Psnnjylvania’* tunnel am] terminal signal In 
stailailon Is the largest single Installation of Its kind 
ever mode In this country While most people realise 
that alguah pl*y an Important part In protecting train 
movements especially where traffic I* congested, the 
Investment mode In these devices Is tor lieyond the 
general understanding Development In ilgmllng lu 
recent years hu been tremendous and has proceeded 
chiefly along electrical lines Complete signaling and 
Interlocking of a double or four track road requires a 
large amount of elwtrtral apparatus and tha Inlroduc 
tlon of il«irkal propulsion complicates the situation 
We are Informed by the Kerlte Insu'ated Mire and 
Cable C’ompanr, who supplied the wire and cable for 
the Pennsylvania Terminal that frequently the cost of 
electrical wires and cables Is from 20 to 30 per rent 
of the entire cost of the Installation Not onlv from 
the standpoint of aafety, but from that of reliability 
and punctuality of train service It Is nocessary that 
tha wire* and rabies controlling the Intricate appar¬ 
atus should be the best Millions of feet of wire and 
ethl* conductor! arc being used In thto Installation 


1 Science. 

Prot W. W. CLmpBtU, director of the Lia4&erv 
story, hu telegraphed'to Harvard College oiS^tbry 
that the bright sodium U Hue has been i>t^et$gT|nh4d 
In the spectrum of Halley* cuniti by Wrlgli^, „ 

Prat Chari** Chandler was huicurt cl lu New fort^ty 
recently on his retirement In hi* 71ili yc ui ffamfrapvo 
service A banquet was tendcird him ul the Waldorf 
Astoria hotel The banquet wa* utimdiil by uinnv of 
New York* most distinguished bcIiiiIIhI* 

Commander Peary's arrival In hnglund un* attended 
with nmrh ieremony A regiment of reporter* met 
him at Plymouth Members or llu Royal (uograplil 
cal Bodily SB well as the I ondon \bvmI Allude* 
welcomed him to 1 .ondon Wllh Commander Peary 

I* t apt Itartlctt, who artninimnled him In tin 1 pole 
A speclHl gold medal wa* preHcnted to Cuinninnder 
leary by Ihe Rural Geographical Buddy and a rep¬ 
lica In Hllver tn Capl Bartlett 

A letter dated Vlav 1*1 1910 lea* b. in reeled at 

Harvard Ubscrvalory from l’rof U ft Moidiouec ol 
Drake I diversity staling Ileal Thl* morning at 4 
oilock Ilalky* cornel had a elinrl bright tall projet 1 
lug lowHrtl the gun 1 wo bright rac* bordered the 
outer part of thl* mitnr forming an angle wllh Ihe mi 
eelu* Of about Ml degree* Tile south preceding one 
wa* much the brlghti r The nurioua whs Hiirrnuiidt d 
on the rtute Hide with dlHlInet lee lellloll* Hheatli* 
Smyth'* iihservatkin of October IHh IS,17 wn* vie Idly 
rtcalkd A photograph of II minute* exposure nlinwe d 
a tall of octr degree* In length' 

Th* lowest HtmnHpht rle tc mpe raluri e ve r otiserved, 
- 6X deg ( | —hu 4 deg F I was recorded on January 
U>tb ixxr, at Werchojansk In Fasle rn Siberia a little 
north of the Are lie Circle Vo lower le iiiperninre than 
tills baa been e xprrlenrod bv Hue Anile or Antardlr 
expedition A tempt ral ure of Vldcgf' 74 2 deg 
K I WHH oliecerved III IX7b at 8’k di gr*e» norlli luli- 
lude nnd lh( lowed ti mpi ralure e>be,ern (I by Nansen, 
at X> degrees norlli latitude wn* —iil deg l' ( Iel4 
deg Ft Tile assertion of Dr took who claim* lo 
have observed a Ic nipt ratlin or -t>4 deg (' (—M2 
deg FI at 74 degree* north latitude In February 

The United State* Weather Bureau has Issuid tn 
Htructkinx lo all Hie re gulnr hIhIIiui* calling for oliserva 
Hon* on tin 17th ixth and I'ltli nr May i*f anv oplleal, 
electrical nr uthci pile nnnie na Hint inav Ih occasioned 
hy Ike iiaHMigc of 111! lurtli through tin lall or Ilalky a 
c eiiiier I'p lo dull the ek ce Inpine nt of the lall ha* been 
dlaappolniliiglv alow and II imiv nol extend ho tor a* 
the i r i ill on Ihe (IhIiv nr I r*ti*ll should It do no how¬ 
ever It e ho hBrtllv Tall lo make Ita iircaciice manifest 
hy dhuiirhnmt * In lilt Htmospln re re cognizable- by Ihe 
trained nlwe rve r If not hy ihe toyman Sue h pin - 
nnmeun a* mark Ihe occurrence of an nbnnniial amount 
of dust In the atmosphere — e g red huiihcI* Bishop a 
ring and Ihe singular not lllumlnoii* i loud* tlnet 
were frequently observed after Hie eruption of Kraka- 
loa art eapei tally lo bo looked for 

A monograph Inuring the lltle 'Quality of Surfaio 
Water* lu tin I'nlted State* ’ ha* been iHBiied hy llm 
I lilted Mali's GeolcgliHl Burley The volume wlilili 
le Ihe work of II B Dole rimtaln* the results of 
ever 7 HOI) mint ml nimlyHes of water from Ihe prim I- 
pal rivers or the Inlkd blab* last of the Hot ky 
Mountains Dallv HampkH of watir from nearly 200 
stall (Ills were colli e led for a ycai, milled In lota of 
len ennse Millie samples from I In same stream and 
hIhMoii and the inmiWBltion subjected lu analysis 
The Hiialvse * giving ns they do th. average com¬ 
position from day lo day and tnfonnntlnn regarding 
Change of water level wherever available form the 
most eomphti collection or data regarding the quality 
of American rivers that has ever been published They 
are on this acrount partle lilarlc valuable lo managers 
of Industrial plants and wider works 

During tha pan! winter Prof He rge sc 11 of Biras- 
hurg president of the InLeriiatlunnl Committee on 
He lent nil Aeronautics carried out a Scries of dally 
meteorological olesnrvatloiia wllh sounding balloons 
over the Atlantic Ocean In the region between Tencrlffo 
and Ihe West Indies The average altitude attained 
was 177 000 meters and the maximum 1(600 meters 
which is the record for such observations al hob The 
lowest trm|Hralure ycl measured over the sea was also 
attained ilx 30’, deg ( (04 deg F I During Deceni 

her a strong trade wind average 14 ilk ter* per *eeond, 
blew over Ihe Atlantic up lo an nveragu altitude of 
6 000 uietei* Immediately nhnee thl* there waa an 
unusually *lrong antitrade which had al an altitude 
of 8 000 me line ■ vrlocltv of 70 to 10 meters per second 
The toiler wind nniHl have carried an enormous vol 
umc of warm air from Ihe troples lo Kiirone anil 
the unwonted Htrength of thto eurrent may have had 
something to do with the abnormally mild winter tliai 
has prevailed over that continent The Isothermal 
layer was reached at an altitude of 16 non meter*, I e, 
4 000 to 6 000 meters ■higher than It occurs, on an 
average, over Europe 
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The Porhydrometer—An Apparatus for Weighing Ship Cargoes 

BV THE ENGLISH CORRESPONDENT Of THE SCIENTIFIC AMERICAN 


An Ingenious apparatus has been perfected by an 
Italian engineer, Blgnor Emilio de Lorenil, the func¬ 
tion of which Is to Indicate automatically the weight of 
a ships cargo This devlui, which Is called the "Por- 
hydrometer, Is of simple conatructlon and operation, 
and works with remarkHbh accuracy—the results be¬ 
ing wllbln 0 001 per out Moreovsr, it is easy of In 
stallatlon ho that \ch«c 1 h nlready In service can be 
equipped lherewith aa readily as those in course of 
construe tlon 

The operation of tho Instrument Is UoHcd upon the 
principle tlint a body floating In a liquid no matter 
whai 11 h di natty may be dlaplaces a quantity of that 
liquid cxactlv equal to Its own weight The apparatus 
comprises merely a float or "aerometer" placed In a 
chamber Ailed with water, which la in communication 
with the oiilHldi of lho Hhlp Consequently, as the ves¬ 
sel alnka del per lulu the water while being loaded or 
vlic run when tho freight In being dlaelmrged, the 
level of the water In the llont chamber must rliee or fall 
In coincidence with tin lent of the surrounding liquid 
outside Tin' float Itncir being died It becomoa more 


Tbe aerometer la connei led and balanced liy levers 
so that by the adjustment of the balancing weights the 
volume of water displaced hy the aerometer at aay 
particular draught Ib accurately gaged the alteration 
In apparent weight being rtad on the weighing machine) 
or recording Instrument and therefrom tho weight of 
any eargo taken on board or dlaelmrged la eaally deter 
mined 

The principle of the apparatus may be more com¬ 
prehensively realized by reference to the explanatory 
Illustration which shows the midship section of a 
vessel with the porhydrometer In pnalllon The llont 
chamber A Is placed vertically over the longitudinal 
and transverse center of the ship and extends from a 
point 1 Mi to 2 feet below the line of flotation when the 
vessel la empty to a convenient height above the load 
line Thin ihambcr Is connected In the surrounding 
liquid by means of a smaller pipe B to a valve on the 
■kin of the vessel, or to some other convenient *ea 
water connection A apee lal tube being unnecessary so 
long as an uninterrupted flow of water to the float 
chamber can be secured so that the water level wtthln 
may be exactly aa that outside the ship In tho large 
float chamber A Is Immersed the 
aerometer C lining suspended from, 
and balanced by a horizontal lever 
D having Ita full rum at E the 
other end being eunnerted to a 
steelyard weighing machine at F 
The aerometer la generally made 
heavier than its displacement, but 
this Is Immaterial since It la In a 
condition of oqiilllbrlum The float 
extends downward suflhlently to 
bring Ita lower end below the plane 
of flotation tor light loading, and 
■ufllrlently far upward to bring Ita 
upper end above the plane fot the 
maximum draught Moreover, its 
proflle la such that the area of the 
float at any point of cross section 
bears a constant ratio to the area 
of the ship at tbe same level 

As the vessel becomes Immersed 
through the suiwrlmpoaltlon of any 
weight such aa cargo, the draught 
Increases and accordingly tho wa 
ter In the float chamber rises to a 
higher level, the aerometer itself 
consequently being Immersed deep¬ 
er Into the water, and by lneTeaalng 
Its displacement reduces Its appar 
«nt weight as already mentioned 
This dilferenu of wolght creates a 
downward pull on the opposing arm 
of the lever, where a counterweight 
remains unaltered As the steel 
yard Is ronaoctod to the main lever 
D by tie rods or links the exact 
amount of tension Is reglsti red that 
la attributable to the disturbance 
of the balance on the main lever 
through the Increased displacement 

The vital part of the Invention 
lies In the aerometer Alteration 
of trim or Inclination of the vessel 
cannot by any means upael tha ac 
curacy of the Instrument It la In 
Short an absolute gage of the ves 
Ml's displacement Should the cargo 
ba placed right aft or forward It 
Will be weighed exactly the same aa m n 


If placed Dear the center of the vessel, since the 
draught directly under tbe Instrument la the mean of 
that fore and aft, Tbe whole of tbe parts of the 
apparatus are standard lied with the exception of ths 
aerometer, which must be properly deelgned and care¬ 
fully adjusted, lu form being made to correapond 
with that of the ship 

Numerous tests with the apparatus have been car¬ 
ried out In England, and the accuracy of tbe weight 
readings, lrreeiiecllvo of the site of the vesssel, have 
been remarkably conclusive It can be applied to 



Itecordlug Instrument of the porhydrometer. 

any tyim of craft with equal facility and Infallibility— 
lo a small lighter aa easily ss to a transatlantic liner 
At the present moment arrangements are being made 
for Its Installation upon a lOOUO-ton vessel In this 
caso the dlamuter of the float will be about 9 Inches 
For a small lighter it averages about 8Vi inches 
diameter it tbe lop hy about 2’fc Inches at tho lower 
extremity So sensUlvc Is the apparatus that It will 
Indicate the weight of a perion stepping on boird 
Thus tl will be scon that the captain of n vessel 
always possesses a means of determining exactly tho 
weight he has cm board For lliosa vessels engaged 
in long Journeys, necessitating bunkering at tntermedl 
ate ports, it la or far reaching importance, since It 
mables the captain to ascertain precisely bow much 
fuel he has Bhlpped This Is a valuable point, inas¬ 
much as at many foreign porta short weighting Is by 
no means sn uuc oinmon practice, and vessels are often 
mulcted for a considerable sum per annum In i>ay 
menls for misrepresented quantities of coal 



gi tii lemU drawing af Teasel, thawing porhydrometer. 
roumoxxTu— u inaiTn roi v&ratte as ( 


The function of tbe Invention U also carried to a 
further and important feature It will Inform tha 
captain the exact weight of water he has in his ballast 
tankx. Also, should the vessel spring a leak the fact 
la Instantly communicated to the captain by the ap¬ 
paratus registering an Increased weight or displace¬ 
ment due to Ailing with water In onaea of colllalon 
and grounding the Incnrslon of water Is similarly con¬ 
veyed. the apparatus being equipped with an electric 
alarm bell, which conveys Intimation of the danger to 
the captain No discrepancies In the reading! can 
be introduced by variations in the density of the water 
In which tho vessel may be floating, for each cannot 
affect the fundamental principle upon which the ap¬ 
paratus works 

It will be seen that by the Introduction of the ap¬ 
paratus the ship Itself la practically converted Into a 
huge weigh bridge The Italian government submitted 
the invention to searching tests and was so convinced 
of the accuracy of tbe records that Its customs authori¬ 
ties have been ordered to accept porhydrometer read¬ 
ings as correct To the shipowner this Is no alight 
concession, slnco In regard to Italy, Instead of paying 
4 5 cents pur ton In weighing dun, vessels fitted with 
the porhydrometer only pay 1 26 cents per ton 

Islnesw or rtto and notation upon the 
■rtghtneM or Illuminated Sphere•. 

The total luminosity of the moon varies according 
to the proportion of Its Illuminated hemisphere which 
Is turned toward the earth, that la to say, In accord¬ 
ance with the “phase” of the satellite Merrury and 
Venus show similar, but smaller differences of phase 
and brightness The exterior planets vary In phase 
so little that the variation In their brlghtnees Is barely 
perceptible Tho brightness of planets can be meas¬ 
ured by the sstrophotometer. and the dependence of 
the brightness upon the phase can be expressed by a 
curve As It seemed possible that some Information 
In regard to the surface of the planeta could be ob¬ 
tained from the study of such curves, Von Aufsess has 
made a series of experiments to determine the relation 
between brightness and phase In the case of Illumin¬ 
ated masses Of limestone, sandstone, granite, and other 
materials of spherical and other forms The measure¬ 
ments of brightness were made In a completely dark 
room Thu artlflital plant was Illuminated by a Nernst 
lamp, not directly, but by reflec¬ 
tion from a plane sheet of glase, 
through which the object could 
be observed In the “full’’ phase 
The lamp and the reflector were 
mounted on an arm which could 
bo turned around the object In or¬ 
der to vary the phase 
When tho results were plotted, 
the curves representing the bright¬ 
ness as t function of the phase 
were found to fall Into two classes, 
according to the character of the 
material to which the globes were 
composed Globes of light colored 
material gave curves concave be¬ 
low, while the curves produced by 
globes of darker material are con¬ 
cave above Small elevations and 
depressions, glossy surfaces, ate. 
were found to produce compara¬ 
tively little effect upon the carves, 
the character of which waa. In gen¬ 
eral, decided almost entirely by the 
llghtneas or darkness of tbe sur¬ 
face The curves produced by 
Venus and the moon are concave 
above. Hence it appears probable 
that the surfaces of these two 
planets are formed of dark colored 
material —Prometheus, 

In n meant issue of Nature tbe 
difficulty experienced In hot conn- 
tries In keeping small accumula¬ 
tor* In working order Is referred 
to, and it 1* pointed out tint ‘this 
Is probably due to th? ooliss being 
filled with dilate acid of denstty 
11*0 at a temperature of SO deg. 
or SS deg Cent While this lg a 
proper density to Use In t climate 
where the temperature tl IS deg. 
to M deg. Cent, cerraependtng to 
• *0 per oeat mixture. It ie too 
high for • hot ciitnete, whore It 
really represents e SO per seat 
1 mixture; e density of 1.170 or 
iiwaoe e oven UBO U more satteble. 
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m mm**™ ntwun. 

: trn gnar. to «rt*f to m*nn th* lmnlnoitty o t 
tha Mb's allowed m baam of sunlight to enter 
b dark room through a small spsrturs, behind 
«htcfc a conrsrglDC lens was placed. The dlvcrg- 

' log oone of raja, bajond tha focus of the leu, was 
lataroayted hr a aeraan, forming a circle, tha bright- 
mm of which waa not too great to be mauured 
bj tha ordinary methods. Tha brightness of the 
sun was assumed to bear the same ratio to that of 
the diwle on the screen that the area of the circle ‘ 
botw to that of the aperture through which the light 
entered, At a later date (1844) FI lean and Fon- 
oanlt employed the photographic proceae which 
had jut been discovered by Daguerre to compare 
the brlgbtneM of tha aun with that of artificial 
aouroea of light Tha quantity of light received by 
g unit of area of the solar Image formed at tha 
focus of a telescope la proportional to the clear 
aperture of the object glass. Flseau and Foucault 
received tha linage of the aun on an Iodised plate 
of silver. In successive experiments they varied 
tha aperture of tha objective and regulated tha 
duration of the exposure so that the final tint 
assumed by the plats and, therefore, the quantity 
of silver Iodide decomposed, was the same In each 
case. In this way they proved that the required 
length of exposure, within certain limits, varied 
Inversely in proportion to the aperture of the 
objective In other words, the total chemi¬ 
cal effect was found to bs (within the 
rungs of exposure) proportional to the 
total quantity of light received by the 
Image during the exposure Than, by 
comparing tha Image of the sun with that 
of a circular ana, of the same apparent 
diameter, of the positive carbon of an elec¬ 
tric lamp, they proved that the chemical 
effect la proportional to the brightness 
of tha source of light This relation, how¬ 
ever, did not appear to extend Indefinitely, 
for the quantity of silver reduced, which 
waa at first proportional to the length of 
the exposure, tended toward a fixed limit 
whan tha exposure waa greatly prolonged 

In 1881 the great advance which had 
been made In photography enabled Jans¬ 
sen to employ very sensitive plates, In 
which the total chemical effect remained 
proportional to the duration of exposure 
within very wide limits Jordan devised 
a heliograph In the form of a perforated 
cylindrical box containing a sheet of ferro- 
pruaslate paper, and Richard constructed 
another Instrument based on the photo¬ 
graphic action of the solar rays. 

Campbell, on the other hand, made use 
of tbs heating effect of the solar rays for 
the purpose of measuring the effective an¬ 
nual duration of sunlight, L s, the aggre¬ 
gate time during which the aun la not 
veiled by clouds, a quantity which playa 
an Important part In the processes of vege¬ 
tation. Campbell’s heliograph consists of 
a sphere of glass, mounted on a hortxontal 
base, In a place exposed on every side, so that the 
sun to visible from 1U rising until 1U setting. A 
groove In the spherical mounting allowa the Intro- 


always on the strip The cardboard Is carbonised 
by the concentrated solar rays at the spot where 
the Image to formed and, owing to apparent diurnal 
motion of the sun a black lino to trac'd on the 
card If the aun ahlnea all day without Inter 
ml* I on this line la continuous but If the solar 
rays are Intercepted by fleeting clouds the trace 
consists of a number of separate portions the pn,t 
Mans and lengths of which show when and how 
long the aun baa shone The apparatus to easily 
set up It to necessary only to level the base, i > 
place the noon line, marked XII on the iard oppr 
alto a fixed mark on the frame and to set the In 
atrnment so that tho sun’s Image falls exactly on 
this line at Lhe Instant of true noon In the Itn 
proved form of the Instrument designed by Blokes 
the frame has three grooves, at different heights, 
In which three sorts of cards are placed Tho 
shortest cards are place d In the highest groove and 
are uaed between November Gth and February r itU, 
the longest cards arc placed In Liu lowest groove 
and are used between May nth and August 5th, 
while the cards of Intermediate length are placed 
in the middle groovo and are used during tha 
remainder of the year 

Eiffel baa recently Incented a photographic re¬ 
cording heliograph which has been used for snme 
time at the central meteorological bureau or France 
and at the Juvlsy observatory It consists of a 
cylinder which to mounted on a shaft itarallrl 
to the earth’a axis, and to turned 
by clockwork at the rate of one revolution 
In twenty four hours. The sun’s rays en 
tor tho cylinder through an aperaturc In 
Its convex surface whlc h to surrounded by 
a hood for the exclusion of diffused light 
An Inner ryllnder, covered with photo¬ 
graphic paper, la supported by a nut whlc h 
can move along the shaft of tho outer 
cylinder which shaft to am a sc rew thread 
A guide, attached to thp case of the clock 
work, prevents the Inner cylinder from 
rotating Hence as the rule r c yllnder 
turns, the Inner cylinder Is compelled, by 
tho screw, nut and guide lo mine along 
the shaft without rotating The photo¬ 
graphic paper Is Burroundcd by s screen, 
which has various degrees of Iranspar 
enry In Its various parts corresponding to 
tho avc rage Intensity of sunlight at differ 
ent hours and seasons As lhe oilier cylln 
der rotates, 11s aperture to always directed 
approximately toward the sun and lu con¬ 
sequence of the motions of the two cylln 
ders, the entering pencil of light traces a 
hellcordal line on the paper which Is wide 
enough to serve for a number of days No 
now conclusions can be drawn from tnn 
photographic records made by the Eiffel 
heliograph until after the Instrument has 
been In ronttnuoua operation Tor several 
yeara 

_____ OAKsnr rnooiaa or photo-sculptum. 

TXXTIOAL OCTHW OF ID UTTll HMOeEAPH. Tbe , doa of employing photogmphy as 

an aid to sculpture soon followed the In 
duotlon of a strip of cardboard, which forms a circular vention of tho daguerreotype Firty years ago Will 
arc at inch a distance from the spherical glass lens eras dovised a process Id which the sculptor’s model 
that tha Image of the sun, formed by tha Ions, to was photographed simultaneously by twenty four 

















394 


ctiuicraK, arranged In * aemlclrok. A paper posit! re 
In made from each of the negatives and the twenty- 
four prints are cat out along the outline of the figure, 
and urt then rut In two vertically The forty-eight 
profilt-H thua obtained are assembled radially about a 
vrrtbal axis In their proper relative positions. By 
filling In the Intervale with a plastic mass a fairly 
complete sketch of the figure Is obtained 
This pniress may be varied as follows A mass of 
cloy or modeling wax Is placed on s revolving circular 
platform, the rlrt iimferenru of which Is divided Into 
twenty four equal parts The approximate form of 
the model having been glvon to the maoa by the usual 
methods, the outline of the figure In one of the 
(entire) photographs la followed with the tracing 
point of a pantograph, which Is so coastructed and 
arranged that Its copying point plows a furrow In 
tbu mass of«lay The platform is then turned through 
one division and a second furrow Is made from the 
second photograph This process Is repeated with 
each of tho twenty four photographs, and the clay 
between the furrowe Is carefully removed A very 
skillful hand Is required to perform this operation so 
ns to reproduce every detail of the model, but the 
object of this and all other processes of photo-sculp- 
turc Is to produce, not a finished statue or buet, but 
r akftch as nearly accurate as possible 
The new Cardin process possesses the advantage of 
requiring only one photographic camera. Fig 2 Illus¬ 
trates the method of making the photograph! required 
for a portrait bust The sitter le posed, facing the 
camera, before a triple mirror, by means of which the 
ba<k and sides of the head are photographed by reflec¬ 
tion As the sitter's face and the 
three virtual Images formed by 
the mirrors are unequally dis¬ 
tant from the lens, the four Im¬ 
ages formed by tbo latter are not 
In sharp focus In the same plane 
For this reason the ground glass 
focusing screen Is made in four 
suctions, and the plate holder Is 
contrived to hold four plates, side 
by side, but in slightly different 
planes The same cause produces 
differences In tho scales of the four 
photographs, but In making the 
enlarged roplea which are em¬ 
ployed in the ope ration of model 
ing. those differences are easily 
removed with the aid of the plum¬ 
mets which are suspended above 
and at each side of the Bitter a 
head, und which appear In each 
photograph and Indicate Its 


The modeling apparatus Is 
shown In Fig 1 A vertical post 
rises from the canter of the 
square Iron platform H Two 
photographs, a front view T and 
a profile H are supported In a 
vertical pooltlnu by frames which 
slide In guides bordering two ad 
jacent sides of the table These 
sides are furnished with jointed 
supports which carry long rods, 
A and fl The rods can slide 
lengthwise In their supports and 
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H» average man win flnd'by tar his beat opportun- 
tty to aee the comet, which hag occupied so prominent 
a place in public attention, during the last tan, days 
of Hay The accompanying map shows at a glance Just 
what are the circumstances of Its appearance. At first 
Its apparent motion among the star* is very rapid, 
but later, as It recedes from ns. It seems to stand 
almost still In the sky >- Its distance from the earth 
Is In round "numbers 14 million miles on the 20th. 17 
million on the 22nd, 28 million on the Hth, and 46 
million on the 21st, so that tt will appear to shrink and 
grow visibly fainter from night to night. 

In addition to the star* near the cathet’i path, and 
the place of the comet for each night (at 10 P M 
Eastern Standard Time, pr 9 P M Central Standard 
Time, etc.), the map shows the position of the horl- 
son among the stars at certain hours, so that It Is 
easy to neltmate how high jap they will appear at 
any time 

The given position of the horison is exact tor ob¬ 
servers In latftude 40 deg north (Pennsylvania, Ohio, 
Illinois, Utah, northern California) 

Those south of this line will see the stare on the 
right (an the map or In the sky) somewhat lower, 
and those on the left somewhat higher, at the same 
hour In any case It will be easy to Identify them 
by their relative positions 
Those unfamiliar with the constellations may wen 
bogln with the four brightest Stan Regulus (at the 
ond of the slrkle-abaped group shown on the map). 
Castor and Pollux (close together), and Procyan 


•HU t+jpfttkV 


head causing the island td be toted upward bodily 

this direction have been 
carried opt In connection with tbs Irish Sea at the 
month of the Meraey. A special type of seismic re¬ 
corder has been devised and has been set up In an 
underground position at Bids ton Observatory near 
Liverpool, some two ml 1 m from the water's edge. The 
apparatus oomprlaaa, ss It were, a mast and a boom, 
such as Is used In the pro f essor's earthquake record¬ 
ers, the boom being free, so that as the mast mores 
In on# direction or another the boom can also move. 
A photographic recorder Is connected to the appears- 
as to secury a permanent visual moons of tbs 



The Instrument Is far t 
than that employed tor ordinary seismic operations, 
thereby Indicating those very slight movements of tbs 
earth which the ordinary apparatus would Ignore. 

The records secured by this Instrument conclusively 
prove that twice ovary twenty-four boors the opposite 
•Idee of the tidal basin are drawn closer together, the 
phenomena occurring at high tide whan tho Increased 
volume and weight of water piled up In the Irish Ben 
and pressing on its bad oeuaee the latter to sag some¬ 
what The action can be watched, for when the tide 
is flowing quickly and the tide le high the pendulum 
moves a considerable distance and keeps pace with 
the deflection doe to the Increasing load. At Bldston 
the weight of the tide off the mouth of the Money 
causes s deflection of about one 
inch In a distance of sixteen 
miles. As the Ude ebbs and U» 
weight le reduced the sag dimin¬ 
ishes like a dent In an India rub¬ 
ber ball, and the banks on either 
aide slowly recede from one an¬ 
other The extent of this attract¬ 
ing and repelling movement 
would be more accentuated upon 


placed nearer the sea, and Prof. 
Milne points out that for this rea¬ 
son observatories should not be , 
situated too near tidewater The 
regular alternate movements of 
the apparatus In opposite direc¬ 
tions every six hours not only, as 
It were, record the extent of the 
elasticity of the earth's crust, dem¬ 
onstrating that It is responsive to 
pulls and strain to a tar greater 
degree than Is generally be¬ 
lieved, but also weigh the tide It¬ 
self The result of these experi¬ 
ments should provide a new field 


ule to our knowledge thereof 


can be Inclined and moved vertically and horison tally 
by means of the Joint* of the supports. The rods are 
used horlxontally tt the bust is to have the same 
scale as the photographs, and are Inclined for en 
largements and reductions. The movement of the 
photograph frames In the guides Is limited by fixed 
stops, so that the frames can be removed and replaced 
exactly In their former positions 
The rods and their supports are adjusted to bring 
the Inner ond of the rod A Into contact with a con¬ 
spicuous point, tho Up of tbs nose, for example, In 
the full face photograph T and the inner end of B 
Into rontai t with the corresponding point of the profile 
K Tho frames containing the photographs are then 
removed and tho rods A and B are pushed Inward In 
their supports until their Inner ends meet The point 
of meeting determines the poatUon of the top of the 
nose of the bust The post at the canter of the table 
Is covered with clay or other plastic material, which 
ts built out until this point Is established In tangible 
form The rods are then drawn back, the photographs 
replaced and a second point of the fans is setabhsbod 
by a repetition of the process. In this way namsroM 
points distributed over every part of the but are 
fixed, each pair of adjacent aides of the table, and tbs 
corresponding pair of photographs, being employed, 
ae required The result is an almost oomplet# sketch, 
obtained from a Hitting of a few seconds. All of thee* 
operations eon be performed by a skilled workmen. 
The bond of the sculptor le railed Into requisition 
only to give a few finishing touches In another brief 
sitting, and to impress ai individual artistle char¬ 
acter open th» work- 


(lower down, betwosn these and Regulus). With these 
as guides, the other stars can readily be picked out, 
and the comet Identified 

From present indications It Is probable that at first 
(on the 20th and 21st) the comet will be as bright 
as these bright star* and visible at a glance. Toward 
the end of the month It will be much fainter, but prob¬ 
ably still easily visible to the naked eye. 

The tall will extend upward and to the left, practi¬ 
cally along the line of the comet's apparent path. 
How long It will be It la oven yet impossible to say 
At first the light of the moon (which la full on the 
night of the 23rd) will drown out tbs fainter parts 
of the tall, but later, when it Is out of the way, these 
may perhaps be seen, though the comet will he eo 
much farther off that, on the whole, It wlIJ hardly 
be so fine a eight 

In observing it teleeooplcally, the tyepieos of low¬ 
est power, giving the largest field of view, will be 


Almost the entire issue of the 
current Surrumn, No. 17*3, 
Is devoted to a complete descrip¬ 
tion of what Is known u the New 
York Tunnel Bxtenslon of the 
Pennsylvania Railroad, the cost I last Improvement ever 
made by a railroad, and one of the most fnr-raachlng 
Importance to Industry and to the traveler. Many 
pictures are published, showing the excavations which 
were made, the progress of the work, as wtll ss the 
completed station. Dr. Otto Hoffmann writes Intsr- 
estlngly on the system of the universe. Carbon tetra¬ 
chloride possesses in comparison with carbon disul¬ 
phide, ben line, gasoline, and other petroleum prod¬ 
ot oils and fata, the ad- 
whioh re- 


Hoary A. Wise load's < 
Stereotypy It ooaclodsd. 


Princeton University Observatory 


The BsslMty of a 
l terra ting experiments 
carried oat by Prof Milne, FJL8,, the i 
tbority on seismology, to demonstrate the elasticity 
of the aartb especially under the Influen t s' of the tides. 
Borne years ago he showed that tansy* during the 
day are of greater width than at night, than being 
on sspanelaa or opening out under the aettoo of the 
sun and u contraction or daring up to tho hours of 
darfeneeu. He also showed fey i 
records secured at hie observatory at Bfelde, that the 


Beoently Mr. W. Goosey, at Leeds, read a paper 
before the Rrtberiiam>,Mng1neeTlng Society on “■ogl- 
aeering la tho Hotter Hduat." Mr. CMUMy rioted 
that there woe an Indication that the factory chim¬ 
ney would be gnpplaatod by mechanical drafts or 
fans, ra tW eari of Mtotoiolag steam by meh metb- 
ode vne about *e*ri*th that, of ehtayra# draft. 
He printed oat that while stated MB* «od water In- 
dtedtora had tons Ms. t* stofeen had m endut. 
— ^ ^ pqjgpg of nir um ee ary toy- ■ 

Mtttorittn thdtoator Mt.W> 
----- — t m tot toll tmrpoes, n wn hfltog. ri a* 

race actuated by the draft <* «h* «top» Mf hWtoT 1: 

-orals jgtrtog the pranfs wto of WOl 

e equra W ot-r«a per ho«r. ,• 
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Wireless Telegraph Apparatus for Contestants of the Glidden Tour 

BY R E. N tL HOMER 


la the dJatrfet selected for the annual GUdden tour 
tbfc ymit, ordinary telegraph MwmnnnlcaUon will be 
Tory difficult, and at time* Impossible. In 1M9, ai- 
thoagh tha Uni* passed through a comparatively well- 
settled country, the whereabout* of eeveral of the con- 
teataata were often unknown for hdun. One ear, for 
lnatagoe, failed to report at the night control, and no 
om new what had happened until the next morning 
On another occasion a passenger was Injured In an 



Bamboo aerial aet np in ear. 


accident, and nothing was known of tho matter until 
It waa reported by a belated tourlel at tbe night check 
lngln Many minor difficulties were responsible for 
considerable delay that could have beerf prevented If 
the can had been In communication With the last 
control 

The Chalmers-Detroit Company propose to keep In 
touch with the contestants by means of wireless toleg 
rapby Complete plans have not been worked out yet, 
but It seems probable that some such scheme as the use 
of three Held wireless stations will be favored, two of 
the stations carrying on communication, one of them 
being In touch with the wire system, while the third 
station Is being established at some advantageous point 
ahead of the contestant*. The exact details of tha plan 
will be furnished after a trial car baa had a chance to 
go over the worst portions of the proposed route 

In the early part of March successful wireless tele¬ 
graph tests were made for the Chalmers-Detroit Com¬ 
pany between one of Its ears In Central Park, New 
York, and tho old Tormlnal Building at Park Avenue 
and 42nd Street. The distance varied from one and 
one-half to three miles in the trial from a moving car, 
while the experiments with the portahlo Held stations 
showed that this type of apparatus at least would bo 
able to carry on certain communication up to fifty 
miles, as the Held station waa able to keep lu com- 
inunlcatlon wtthrut any trouble with the Metropolitan 


and Manhattan Life towers and another wireless 
station at Newark, N 3 Later, communication waa 
maintained between a car on tbe Now Jersey high¬ 
way! near Trenton to the "sparkless" wireless sta 
tlon on the Land Title Building at Philadelphia, nearly 
thirty miles away 

Tbe receiving station for running automobiles com¬ 
prised a 7 foot aerial In connection, through a loose 
coupling, with a variable and a fixed oondenser, a de¬ 
tector of the audlon type, telephone receivers, and a 
high and low voltage battery The sending set com- 
‘prised two storage cells, a 10-lnch spark coll, two 
Leyden Jars, and a S%-]nch "radiotone discharger" 
similar to those used at the Metropolitan and Man¬ 
hattan Llfo stations This apparatus, which worked 
successfully up to three miles, the farthest distance 
tried, would -probably operate for several miles far 
ther. The ground waa secured by drawing between 
tbe rear wheels a bicycle tubing rnuno supported on 
fonr small wbeeli mounted on roller bearings the 
middle space being occupied by three R-lneh steel 
wheels with slldu bearings arranged so as to allow 
the weight of the wheels to koep them In (ontart at 
all times with the road On the macadamised roads 
of the park this system of grounding worked fairly 
well, although on Ihe sandy roads of New Jersey, 
where the subsequent tests were made, a great deal 
of difficulty was experienced In properly maintaining 
the ground The spraying of water over tho contact 
wheels by means of a small rubber tube leading np 
Into the car partially overcame this trouble, and no 
doubt subsequent experiments will provide a suitable 
way of securing a aatlsfaitory ground contact, al¬ 
though It la true that probably for some time to come 
tho speed of moving cars must be considerably limited 
for successful wireless work Tho ears In Ihe tests 
ran only about ton miles an hour 

Field stations which can be put up In five minutes 
can be operated more successfully and the same appa¬ 
ratus used In the automobile by stopping the machine 
and securing proper ground has a range of about ten 
miles Tbe sending clrculL of the Held stations used 
In the longer distance tests was the same as that of 
the moving stations with the exception that three 
storage cells instead of two were used, and another 
10-lnch spark coll was connected In parallel with the 
first coll, so as to be operated from tha same key 
Thla gave a range of about fifty miles 

Thu held sending station waa provided with a 100- 
foot aerial secured at one end to a spreader attached 
to a 4H-foot bamboo telescope maat and leading down 
diagonally to tbo top of a 12-foot mast about 90 feet 
away and thence back to the wireless apparatus about 
midway between the two poles. 

Two of the photographs show tbs first successful 
tost, In which a 35-foot aerial and a 9-Inch spark 
coll actuated by one storage cell were used With thlB 
apparatus, from Central Park, communication could 
be held with the laboratory at 42nd Street, about one 
and one-half to two miles away 

In the more recent tests additional condensers stor 
ago cells, and audlon receiving accessories were used 
Tho closer view shows a radlon detector In use (top 
or the box to left) while a perlkon detector Is shown 
unconnected on the table In front of tbe other appara 
tus The box upon which tbe operator Is sitting con¬ 


tains tbe Interrupter, spark coll, and dlmcharger, which 
are Inclosed on accouht of their delicate nature and 
because they have not yet been protected by patent 
In tbe newer station all thla apparatus Is carried In 
the automobile, and there la no necessity for setting 
up tbo apparatus on tbe ground although the snap 
box does Indued make an admirable table for a wire¬ 
less station 

In tbe coming tour It la proposed to send two scout 



Aatoaioblle wireless equipment. 


cars ahead of the regular contestants, each one or 
which will carry the rumpleln Held set of oven greater 
range than that which every ear can carry Polnta 
where the telegraphic facilities are poor or Impossible 
will bo picked out and tbe two cars will arrange to 
be at stations at these points Just ahead of the pilot 
car one station being equipped for business while tbe 
other Is taking lare of the telegraphic business of 
the tour In tbls way one of the two Bold stations will 
be In operation all the time, while the other Is being 
set up at tho next point along tho route 


Disastrous as the floods in France have proved for 
tho railways, a worse disaster occurred one day last 
winter In America Three days previously a warm 
wind arose la tho State of Nevada so suddenly as to 
melt all the snow The result was such a torrent as 
to entirely wash away 100 miles of the San Pedro, I-os 
Angeles and Salt Lake line south of Callcnte The 
route of this line was known to be rather liable to 
this, but was chosen hb it saved much distance Soon 
after Its construction it was undermined by a storm, 
which did over 1500 000 damage to It The engineer* 
are now engaged In surveying the district In order 
to And a safer If longer and most costly route Which 
ever route be chosen, It will Is- from six montba to a 
year before thf linn can be built and the coat will, 
It is said, bu from ton to fifteen million dollars 













to the south pole This vchltln Is, however, distinctly 
different from the motor sleighs hlthorto used In 
the two previous eases the front of the car was 
mounted on runners or skates, a chain and sprocket 
with spuds whli h gripped the snow and lee being fit¬ 
ted nl the position occupied by the wheels In the ordl 
nary motor ear fn the new sleigh, however, what 
may bo termed an adaptation of the pedmll or cater 
pillar system has been resorted to, which Imparts a 
greater degree of efficiency to the vehlele, and enables 


to travel over rough Ice 
jf the conditions pre¬ 
vailing and the work It Is Intended to fulfill In the 
south polar regions, the engine Is of a special type 
It comprises four vertical cylinders, cut In pairs, and 
developing twelve brake borse-power 
The sleigh Is fitted with a runner, upon which bear 
the rollers of the chain. The latter passing between 
this runner and the ground supports the whole vehl 
do and propels It sa tbs wheels revolve There are 
no brakes provided, u the big reduction ratio of the 
worm renders It completely Irreversible, so thst brakes 
sre not necessary Similarly, steering gear Is dis¬ 
pensed with, u such Is not requisite, for in any open 


area such u an los Held steering la not demanded 
When It la required to deviate to the right or lett 
ropes attached to the front of the frame can perform 
this function Turning sharp corners, under these 
circumstances, la admittedly exceedingly difficult, but 
when working In It* designed sphere this drawback 
wm not be serious, as sharp turning can be gener* 
ally avoided. 

The sleigh baa a substantial wooden frame, and un¬ 
derneath Is fitted a large underehleld extending frdm 
end to end sou to present a perfectly smooth sur¬ 
face to the snow When thq sleigh In under way a 
curious tact ts observable. The chain, where It 
(Concluded os pope 407.) 
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FROM LONDON TO MANCHESTER 

THE. AVIATORS’ OWN ACCOUNTS 



Grahams White leaving Rugby. 


Both White and Faolhaa h»vs furnished the boo Aon 
Dae? Hell with account* of their remarkable flight*. 

White roe* nU0i.ll Twenty-four min*tee later 
be waa Is the air It wu so dark that people were 
groping about with lantern* 

•A* I stood by the aide of my aeroplane," White 
etatea, "then waa otter blackness facing me, faintly 
Mitered In the dlatance by two or three twinkling 
light* which I know to be thoae of Boade Italian 

“My atari waa a coofared Jumble of acatterlng light* 
which awept away swiftly below me I could not Judge 
my run along the ground, but I rote ae apeedlly as 
possible. Directly I waa In the air the light* of the 
railway station showod clearly below me, and I beaded 
inward them I coaid see absolutely nothing of the 
ground below mo, It was all a black smudge 

“1 went right over the railway station lights and 
then, fortunately only for a second or so, my engine 
mined Ore and I began to sink toward the inky dark- 
ana below me. I could have picked no landing, and It 
would have been a swift, steep glide to I know not 
what And then, to my Joy, my englno picked up again 
and I rose once more. 

“Great difficulty presented Itself In knowing In tbo 
darkness whether I was ascending or not. I bad done 
no night (lying before, but I soon became accustomed 
to watching closely the movements of my elevating 
plape, which wae silhouetted before me against the 
sky 

“I steered on for a spell with nothing at all to guide 
me After leaving the lights of Roads behind, the 
gleam from an occasional signal boa far below helped 
me. however, and so I picked my way through the 
night to Ellsworth 

“Hare I felt surer of my ground and bore away to 


the left for Weed00 Faint lights shone hero and 
there Some, no doubt, were oottagu windows and 
other*, I think, were the headlights of mntor-cari. I 
passed over Weedon, my eyes becoming more accus¬ 
tomed to the darkness. 


Hew off till I was over the train I saw the lights 
of Rugby, flew over the town, and forged ahead 
"Daylight began to come now, and from here on to 
the point of my descent In a Hold near Polcswurth my 
struggle was not with tho darkness, but wltb the wind 


It wu the fierce gusts which eventually broughi mu 
down." 

Paulhan, too, seems to hive been troubled by tbu 
winds, for he boar* out White's account lie writes 
“I had to fight thu wind all tbe way froth London. 


Not a moment s rest camo to me In my battle against 
the gusts 

“Glance at my altitude chart and you will see Mint 
1 made rlaeB and dips of as much as T20 feet alnuvu 
with the object of flying In the ateadlust level or air I 
could tod 

“After tbe start I was going north for a lung time 
before I slghlpd tho special train whlih waa act uni 
panylng me, but there was no mistaking It when It 
caught me up, with three loud toots of tho whistle 
and a big white signal doth flowing from the window 
of (he rear coach 

“It looked like a handkerchief rrnm such a height 
but It told me all 1 could see that things went going 
well The wind whistled and so did I 

“I flew until It was quite dark A11 I could niaku 
out beneath me was the nmoko of the train once In 
a while and the occasional flicker of lights from a 
village 

"1 came down rapidly from 300 meters to 100, so that 
I could bo more reiialn of my dim lion Then came 
the most exciting monicut of my flight Darkness had 
fallen and before) mo I saw the lights of Lichfield I 
decided to alight In some convenient meadow before 
reaching the town and to do this J sank down to ISO 
feet 1 was Immediately above what looked like a 
largo factory with a chimney I am now told It wan 
a brewery And so, to alight safely In • field with no 
damage done, I made a fishhook turn, and my machlno 
waa now pointing toward I-melon 

“Suddenly my motor stopped Every drop of petrol 
had been exhausted and the mac blue swooped down 
ward almost llku a stone dropping 

“What should I do? Honcath nie was thu bruwiry 



White’s aeroplane after laadtag. 


“On I flew The weirdness of the sensation can 
scarcely be described t was alone In the darkneea, 
with the roar of my engine In my ear* Aa I glanced 
bank small bright flashes of light, ths discharge of the 
exhaust gases from tho motor, flashed out In the night 
“then 1 lost my way, with no railway lights to guldo 
me, for a spell. I steered off to the right. I wheeled 
and turned, wondering what I should do, but then a 
light to my left caught my eye, end I worked my way 
back to tbe railway line again 
“At a little Inn by the roadside near the village of 
Crick a friend had promised to draw up his motor car, 
i sblalng Its headlights upon the wan, to act aa a golds 
for me I wu keenly on the lookout for this unmis¬ 
takable light sign, and, sure enough, I saw It quite 
distinctly below me soon after I left Weltou station 
behind. 

“1 deviated a little from my oowee and headed for 
, thin patch,of light I saw the motor ear moving es 
I approached, with Its headlight* throwing a great 
path of light dowa the roadway It set off at a break- 
neek pare, It* driver svWenUy meaning to guide me 

“beavfag the railway Upe ea my left, I followed 
ttys light of tbe meter ear, and tor a milt or eo I 
h overed almost directly above it, allowing It to act u 
my pOol Bat wbfle I wu doing so I chaaood to 
Wnee over to the Itft auto. Owning down the reft 
*w line I rested k good* train, it wu making fop 



of White's waehlae. 
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and a certain amanh, behind me was a narrow Held, 
which waa almost like a spider’s web with Its mesh of 
telegraph wires 

“1 had an Imperceptible frartlnn of a second In 
which to make up my mind, and I decided to risk 
the telegraph wires As 1 sank I made a sharp twist 
right back on tho line of my course, and was lucky 
enough to lift myself over the wires 

‘I went to bed at 1 o’clock deciding to start again 
as soon as It was light or tiou a little earlier 1 slept 
like a top for live hours 

“It uos still daik slum I reached the narrow 
meadow beside the Trent Valley station In which my 
machine was lying My mechanics I Ltd worked well 
during the night The machine was charged with 
istrol and she was all ready for the start 

Happily, favored with the headwind I was then 
facing though It was a following wind for my flight, 
I rose without difficulty, turned, and beaded straight 
for Manchester 

"Here waa the end of tuy concern about the issue of 
the race Darrlng accidents, ] waa bound now to reach 
Manchester In safety and In good tlmo, and thero waa 
no reason to anticipate accident, for I had surmounted 
the worst of the difficulties—that of a rise from a 
narrow Held only 120 yards long above dim lanterns 
which were my only Indications as to the whereabouts 
of the bedgo. 

"As soon as I got up I made a circle, followed the 
railway, nnd then sot off for Crewe, lighting all the 
way against gusts of wind Bo certain did I feel of 
the road that I did not trouble to take my map on the 


rectlon, northwest, total movement, 9,169 miles; aver 
age hourly velocity, 117, mailmam velocity, 44 rnllss 
per hour Weather. Clear days, 7, partly cloudy, It; 
cloudy, 10, on which 0 01 or more of precipitation oo- 
ourrod, 11 Mean relative humidity, 691 Denae fog, 
4th and 18th. Thunderstorms, 6th and 26th, Frosts 
Light, 14th, heavy, lltb 


00KTLBTI0B OT TH1 minLVAHA BiTTiMlil) 
TUBBSU ABB T1UIBAL RATIOS. 

As late as the year 1901 the Pennsylvania Railroad 
waa employing ferries to land Its passengers Is New 
York city just as It did In 1871, when It lint leased 
the Unltod Railroads of New Jersey Ten year* ago 
the system was hauling freight to Eastern clttea over 
practically the same heavy grades as were to be en¬ 
countered In 1876 Today the company Is completing 
a monumental improvement In and around New York 
city which will enable passengers to travel from east 
era, western and Long Island points direct Into Man* 
battan Island, arriving at a railroad station which, 
for convenience and for the beauty and dignity of lti 
architectural appearance, probably outranks any simi¬ 
lar building In existence. 

During tho past ten years the company baa spent 
an enormous sum of money In straightening out Its 
llnp to the East, and In cutting down grades, and In 
a few months' time freight Lralns which are already 
traveling over the new lines, on which they enroun 
lor no grades greater than twelve feet to the mile, 
will be run direct to large terminal wharveB on the 
New Jeriey shore of upper New York Bay, and for 


the original strsot surf**, extend tten Tenth Aram* 
to Berea th Avenni Itco Tenth to Ninth Avtonss " 
the yard occupies more tb*n the area of a qtty bioeh, 
and from Ninth AvAtue to Seventh Avenue the base 
excavation oavera the whole width bet w een Thirty* 
first and Thirty-third Streets. The excavation oovara 
therefore over live of the largest city block*, and tt 
involved the removal of over 2,000,006 cubic yards of 
material. Proceeding easterly from the terminal yard, 
tbs tracks, four In numbar, are carried below Thirty- 
second and Thirty-third Street* to the Boat River, 
under whteh they paw in four separata tube*. The 
grade descending to the river le 1JB per cent, and the 
unending grades to Long Island are 0 7 and 141 per 

Tbe new terminal station located between Thirty- 
first and Thirty third Street*, and Seventh and Eighth 
Avenues, to a truly magnificent structure, built of gran¬ 
ite on classical lines The terminal work waa car¬ 
ried out under Mr George Gibbs aa ohlaf engineer, to 
whom we are Indebted for courtesies during the prep¬ 
aration of tbe present artiole The main entranoa to 
the station, on Bovenlh Avenue, leads through an ar -1 
cade forty-five feet wide by two hundred and twanty- * 
five feet long, to the main watting room, wbloh, with 
Its width of 108 feet and length of 277 feet, and clear 
height of 160 feet, ranks as the largest In the world. 
Just what these dimensions mean to shown by our 
front page engraving, which portray* the central por¬ 
tion ot the New York City Hall with Its tower, stand- 
Ing on the floor of the waiting room, with the top of 
Its flag pole falling to reach the roof by fully ten feet. 



The crowd on Wormwood Hcrubbs awaiting White’s start. 


i’aalkaa la fall light. 


second stage of the journey This was a mistake, for 
after leaving Crowe I thought the first station marked 
my landing place, but I could discover none of tbe 
merks I expected to And there, and 1 had to circle back 
toward London before I picked up the whitewashed 
marks on sleeper* which directed mo onward 

"I made yet another mistake In my route, and had 
to curve In yet another circle backward, but at last I 
saw the new station at Burn age, which waa my objec¬ 
tive. and I saw the white marks In the field where 1 
waa to land 

“I landed and 1 knew 1 had won All the way from 
I-ondon It had been a fight between me and a punting 
wind, and I had beaten the wind ” 


•■•••* BWMr»h*lt«l Issisury, Hsw Turk, 1. Y„ 
April, 1010. 

Atmospheric pressure Highest, 80 98, lowsat, 89 67, 
mean, 29 93 Temperature Highest, 79, date, 30th, 
lowest 34, date 8th, mean of wannest day, 64, data, 
6th, coolest day, 41, date, Rth: mean of maximum for 
tho month, 621, mean of minimum, 46 8, absolute 
mean, 64 0, normal 4*1, dally excess compand with 
the mean of 40 years, 6 9 Warmest mean temperature 
of April, R4 In 1871 and 1910, coldest mean 41, In 
1874 Absolute maximum and minimum of April for 
40 years. 90 and 20 Average dally exons* since Janu¬ 
ary 1st 4 i Preclpltiftlon 4 63. greatest tn 24 hours, 
2 28, dates, 2Rlh and 28th, average for April for 40 
yean 140 Excess above normal 1 21 Accumulated 
excess since January 1st. 0 14 Greatest precipitation, 
7 02 1874, toast,'110, In U81 Wind Prevailing dl- 


rled across to Bay Ridge, Long Island. The company 
to about to construct a four-track arch bridge across 
the East River near Hell Gate, and when this to com¬ 
pleted train* will be run through Long Island from 
Bay Rldgo to Port Morris, where connections will be 
made with the New York, New Haven and Hartford 
Railroad Passengers from the South, Southwest, and 
West, over the Pennsylvania Railroad system, hr* 
using tbe North River and Bast River tunnels and^ha 
Hell Gate bridge, will be enabled to travel without 
change of cars between New England and th* West 
by way of New York city These stupendous works, 
wbloh will have cost In the aggregate. Including the 
revision of the western line, over 9160,000,000, wore 
conceived mainly during the administration of the 1st* 
A. J Cassatt, former president of tbe company 
Commencing at the western end of tbe New York 
tunnel system, we find at Harrison, New Jersey, a 
large terminal and transfer station, where passenger 
trains from tbe Booth and West drop their stsam loco¬ 
motive*, and tho elsctrie locomotives, which haul tbsm 
Into New York city, are coupled on. Tho tracks ran 
on a high embankment aarosa the Hackensack nai ad - 
owi to Bergsn Hill, where they enter the western 
portal of tbe twin tunnels. They deaeead ox a grade 
of 14 per cent to a level about 100 feet below naan 
high water of the Hudson River, which level to 
reached about one-third of the distance from the J«r- 
Bey shore The line then rises on grades of 0 6 and 
193 per cent until the station yard I* reached at 
Tenth Avenue The yard and the station which have 
been excavated to an average depth of fifty feet below 


Opening out from this room ar# two smaller waiting 
rooms, each 68 by 100 feet, which are provided with 
the usual retlrldg rooms On tbe same levol also to 
the main baggage room, 460 feet In length Th* bag¬ 
gage to brought In, and carried away, through a spe¬ 
cial subway, th* trunk*, etc. being delivered to the 
track below by motor trucks xnA elevator*. vthualng 
through tbs main waiting room, th* traveler will find 
himself on a vast oonoonne 810 feet wide, which ex¬ 
tends tbe full width of the station and parallel with 
the large waiting room. From the concourse, stairs 
lead down to tho train platforms on the track levtl 
below, which to forty feet below tbe street surface 
The concourse, which to *40 feet long, to covered by 


concourse, sixty feat In width, which will ha haad for 
outgoing passenger* only , 

Tbe Thirty-third Btract side of th* station win ha 
devoted to the Long Island Railroad service. It wUl 
he provided with Its own entrances nnd exits, and the 
traffic wUl be handled Independently of th* western 
traffic. 


In th* design ot the exterior ot the station, the 
architect*, McKlm, Mead * Whits, *ndeavorad to 
giro to th* butiding th* character of a monumental 
entrance to Urf commercial metropolis of the oosntry, 
which would at the same ttm* conform to the tradi¬ 
tional aspect of a gnat railway termi nus . Alan th* 
station ^waa daslgned to giro a* fro* a dreutotlon aa 
posdbto tor tho many mfBtoM that wW annodUyB** 
through IL Th* mala (*«*da on Seventh Avenue to 
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soatfossd of a Roma* Doric oofamagdo, with colons* 
taor «U teaks* in dlUMter and thirty-five feet 
high. Allowing tor it* mack (raster mh. tko main 
sniraiws 1* oomparabl* to tka Brandenburg gate In 
Mite. The main body of tka building la abort the 
MH height aa the Source of Faria, mocking, a* It 
does, MVtrty-slx feet above the street level, The 
mfin entrance on Thirty-second Street la at the can* 
fay of thla facade, and at each corner Is a slxty-three- 
foqt wide carriage drive, fronted by double colomna 
and pediments. Midway along the Tblrty-flrat and 
Thirty-third Street aide* of the building are similar 
column* and entrances to that on Seventh Avenue. 

The passenger station building, which U 784 feet 
long by 4(0 feet wide, coven some eight acres of 
ground, and the construction of the exterior walls, 
which are nearly half a mile In length, required nearly 
half a million cubic yards of pink granite. This and 
other stone work in the building ran up to a total of 
47,000 tons, and to transport It from Milford. Mass, 
called for the service of 1,140 freights cars Into 
the construction of the building them has also en¬ 
tered 17,000 tons of steel and 48,000 tons of brick 

The statistics of dimensions and quantities of ma 
terlal am of such Interest that we present the follow¬ 
ing from among those supplied by the railway oom- 
pmny 


I 7 After passing under the Bast River the four tubes 
htacti Bunnyelde Yard, the terminus of the Long 1*1- 
jjfcd tunnel extension, which covers some 158 acres 


of land It contains 71 miles of track, and has a ca¬ 
pacity of 1,660 cars. From the Bunnyelde yard there 
am tracks leading to the New York ooanectlng mil- 
road, which will form a Junction with the New Haven 
Railroad at Port Morris. 

An Important feature of the New York tunnel ex¬ 
tension la Its relation to the Long Island Railroad, 
which la subsidiary to the Pennsylvania system It Is 
estimated that forty minutes will be saved between 
Long Island points and New York city by the opera¬ 
tion of trains through the East River tunnels to the 
Pennsylvania station at Thirty-third Street. 

The construction of the tube* beneath the Hudson 
and the Bast rivers has been so fully described In 
previous Issues that It will be sufficient here merely 
to recapitulate the principal features of this work. 
The tubes under the Hudson River were driven by a 
special shield designed by Charles M Jacobs, who Is 
also well known as the chief engineer of the four 
Hudson River tubes which were simultaneously bo- 
lng driven for the Hudson Company's system of rapid 
transit tunnels. Contract for the North River tun¬ 
nels was let to the O'Rourke Engineering and Con¬ 
struction Company The shields were thrust forward 
by twenty four ram* capable of exerting a pressure 
of 8,400 tons. At first, the silt and other material 
were removed through the doors In the front of the 
shield, latterly, however, the shields were pushed 
bodily through the material, and only about one-third 
of It was removed through the tunnel, being sdmltted 
through the doors In Its lower face The cast-iron lin¬ 
ing of the tunnol Is twenty-three feet Interior dlametar. 
The Interior Is lined with two feet of concrete mak¬ 
ing the finished lntcrlqr diameter of the tunnol nine¬ 
teen feet The weight of the cast Iron lining, with 
bolts. Is from 0,609 to 18,127 pounds per linear foot 
of tunnel The weight of the finished tunnel with tho 
heavier lining, when concreted up and equipped, la 
81,469 pounds per lineal foot. The weight of the allt 
displaced, per linear font of tunnel, Is 41,648 pounds 
The weight of the tuunel with the maximum train 
load la 41,868 pounds per linear foot 

Thank* to the very able and efficient engineering 
staff, the excellence of the contractors’ equipment, and 
the harmony wjth which all concerned entered Into 
the task of driving them tunnels, the work was csr- 
rled through practically without a hitch, and consid¬ 
erably faster than the most sanguine expectations 


The driving of the tunnels beneath the Bast River, 
which was In charge of Alfred Noble, Past President 
of the American Society of Civil Engineers, was dona 
by 8. Pearson A Bon, the contractors, of London Ba¬ 
ca use of the great variety and difficult nature of the 
material through which the tubes passed, much trouble 
was experienced at various times with blowouts, but 
ultimately these difficulties were mastered and the 
tubes pushed through to successful completion 

In addition to the many minions the Pennsylvania 
Railroad la spending on the four tunnels under tho 
East River, and the station and terminal In Manhat¬ 
tan, all of which will greatly benefit Long Island, the 
Long Inland Railroad la Increasing Its own facilities 
In all directions, so aa to adequately rare for the 
larger traffic which will result from the completion 
of the tunnels. The contemplated works will necessi¬ 
tate an expenditure on the lxmg Island eyetera of 
more than thirty million dollars The new service 
will Include a six track line from the mouth of the 
tunnels to Woodslde 2Vi miles, one mile or 8-track 
road, Woodslde to Winfield, two miles of 8-track road, 
Winfield to Glendale cut-off, and 4)& miles of 4-track 
road thence to Jamaica. Trains will ran from Thirty 
third Street, Manhattan, to Jamaica In 18 mlnntee, to 
Garden City In 34 mlnntes, to Mlneola In 24 minutes; 
to Far Rockaway In 33 minutes, to Flushing In 16 
minutes, and to Groat Nock In 28 minutes. 

We will cloee by giving somo of tho startling sta¬ 
tistics of population which In tho Judgment of the 
Pennsylvania Railroad Company fully warranted the 
enormous outlay Involved In the great work* whloh 
the company has undertaken The population In¬ 
cluded within a circle of nineteen miles drawn from 
the City Hall In Manhattan aa a center, was In 1890 
3,326,998, In 1900 It had Increased to 4,612 153 and In 
1906 It had grown to 6 404,638 It la natlmated that 
by 1913 the population of thla territory will to about 
6,000,000 people, aud In 1920, 8,000.000 The rail¬ 
roads that have their termini on the western bank 
or tho Hudson River carried noarly 59,000 000 people 
In 1886 In 1890 they carried over 73 000,000, In 
1896 more than 94,000,000. and In 1906 they carried 
about 140 000,000 people The significance of these 
figures waa fully considered by the Pennsylvania Rail¬ 
road, and the vast works they have undertaken are 
thought to be fully Justified by the present and pros¬ 
pective growth of travel within the areas affected 
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HOW TO BUILD A HOUBXBOAT FOB *300. 


The proportion of spending a summer afloat Is one 
whli h appeals to many persons fond of the water, but 
the i out of a ya< ht large enough to accommodate com¬ 
fortably a family for a protracted period la prohibi¬ 
tive to the majority, therefore people swelter ashore 
In hot und uncomfortable hotels, and snatch inch en¬ 
joyment from the water as chance and circumstances 
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during tbs summer season under equally comfortable 
conditions. The oost of the boat would vary, aooordtag 
to whether It waa built by amateurs and how slaborataly 
It was constructed sad fitted up A moderate pries 
shipbuilder should build this boat complete with toilet 
and water tanka for five hundred doUan. As the boat 
la very simple In construction amateurs should he able 
to build It for about three hundred dollara. At a 
small additional oost an awning could be rigged over 
the house-top, thereby providing a fine, large, oool 
lounging space. 

For those interested In building such a boat them¬ 
selves the following bints on construction may prove 
useful 

The first step In construction is to prepare the 
ground and build the sides and bottom of the hull The 
ground should be prepared by driving posts end using 
stringers and blocks so placed that the hull may rent 
during construction on an absolutely level plane By 
doing this a level and plumb line can be used to get 
the houee and Its compertmonts built plumb and true 
After the building foundation Is prepared, start by 


1 

so that they tone* m'Om faolde and afttAto aMfc' 
* inch outside, This la to alldw tba tanking to bt 
driven In and to pravent Its being pushed deer through 
to the toUda.. tq putting tike huD tegsthtr sat lafga 
galvanised Ins boat delb stoat 4 or «H tnohaa tog. 
The comer to. A. should be fastened to the sides, with 
H loch galvanised Iron rivets, and tha bottom plank¬ 
ing should be fastened to both log and tides. Bp 
careful that the planking Ilea perfectly flat and trua 
before fastening, otherwise leaks wttl surely develop, 
which are hard to stop. Faint should be applied and 
a few threads of cotton laid along the edge of the stdao 
to help make a water-tight lob. After the bottom is a* 
three I a 4-Inch yellow pine stringers, O, should be 
fitted and nailed from the underside of the bottom. 
Carry these atrlngen up,to the ends as shown In tba 
plant. This gives us tbs hart hull, and we can now 
proceed with the bouse frame and nr ell decks at eaoh 

It might be well flnrt to call attention to tha two 
water tanks that arc shown In the drawing. If thaas 
are to be put In It la wall to do It now, otherwise some 



uonoiAL nu avd nn nm novne oosstmotiosal. ditails «v thx hdusxboat. 


A solution of Lhe problem or living cheaply and 
comfortably afloat Is found In the houseboat Buch a 
llfo offer* many charms aud advantages ft Is gener¬ 
ally cooler on the water, and the air Is .fresher and 
belter being free from dust and land smells. Bathing 
In always “on tap,” and the entertainment of frlenda 
Ih uMompanted with more charm and privacy than in 
a i rflwded summer hotel If tbs locality becomes Mrs- 
mine the houseboat ran be towed to another harbor 
for a few dollars and there Is no packing of trunks or 
lipping of servants when getting out of town. 

The plane herewith shown r e pr ese nt a small house¬ 
boat reliable of accommodating four or five persons 
comfortably for a very moderate price It would cost 
four persons fifty dollars a week at an average- pr iced 
summer hotel This amounts to six hundred dollars 

a three months, without extras. Tbs boat stows 
v could be built for lose than that Then at tba 
end of Hummer It could easily be sold for more, than 
half It* value or kept for another year In any aaaa 
there would be a very large saving over living ashore 


getting out the sides. These ere Of IH Inch yellow 
pine, laid three etrakee to a side As the depth of 
the hull Is 30 Inches the sum of the three planks should 
be 38 H Inches to allow for the thickness of the bottom. 
Tbs sides are held together by temporary stripe of 
wood screwed to them. When thus secured fasten on 
the lower Inside edges a yellow pine corner log 3 > 4 
Inches aa shown In the cross section plan at A The 
object of this Is to stiffen the edge and afford extra 
nailing surface for the bottom planks Now set up 
tbs sides In their proper places on the building founda¬ 
tion and ba very caTeful to sea that they are perfectly 
plumb and level, otherwise the whole sUnp t nr e win 
be crooked. Nall three or fosr strips across to bottom 
to hold It In place and ton put In tbs sod pieces if 
of the bull. These an of lH-laeb yellow pine Next 
put on to ptaakx which extend from to sad places to 
to bottom These planks, as well aa to bottom ones, 
an of IH yellow pise, and about It Inches In width- 
Proceed to pat on to bottoso by beginning *t both 
sods end wsrktng toward to middle. Rase tbs ptoto 


of to deck beams and deck ednnot ba laid, and It' Is 
more trouble to put them In Mar They sboedd ba of 
Mfidnoh galvanised iron and fitted with filling platei to 
come flush with tbs ootstde of to deck. Tbs sopply- 
pipes can be run under to egbfet flooring baton gt U 
put down. - 

The next mem bars to put up ars to sbfl beams 
to take to weather boarding of to boots." Tba beams 
are of 3*x 8-inch sprues. Thar sbofld be eat JatO 
lengths of • test U inchis. Jog tom over to eonto 
log, A. and securely nail them'to It Itotah tbtoM 
to side of to hull With Stot galvaaM lMfxiafl&: 
ears being takes to gt several vary gefft' la st aSl^ 
la tba tower side ptiak. The sparing-el toasted 
win vair os aoodopt of toJpaUMgtft to wIMim*: 
and partition#. Tbewaytodotblalatopa3 ip, to* 
all tba beams that soma at -window OPtahtoaPritoMh'' 
Hons and too space to efftmUy to 1stoltoto beeam.- 
Th» coactncUaa nUa 

tfett of tb# bMBr ]k tUL -f*i clr t r JMrrfr .jSKf ti A ■ 
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« hsadsrs and Mm tor the window* cur* 


(tui ttolMte 
,ptd the gtada famsdlately 

Propped to fialsh tfco dock*. Run lft * 3-lnch yellow hall round molding. 

pise stringer* Mm the end •* ' — ——- ,J 

Whore the top of the deck will a 


the edge of the home, and after eecnrety 



maced 1 foot on center* except where It 
may be neeeaaary to vary them (lightly 
eo that they may serve a* a backing for 
the partitions. 

It 1* now In order to board up tho aide*. 
Uee % x 6-Inch rabbeted boards of the type 
ahown In the section Start from the bottom 
and lay oet the widths, as ahown in the 
plan, so that they will come right for the 
finishing bands. Mall each board to every 
■tud with two nails, and countersink and 
putty the heads Tho sides are now ready 
for tho flnlshlng bands and window trim' 


t the c 




vertical trim of % inch white pine 6 Inches 
wide, and also the door trim Then the 
horlsontal band under the windows and 
the stroke at the upper edge of cabin, 
which should be 8 Inches deep and finally 
the second band at cabin top and the win¬ 
dow trim, both 4 Inches wide All the fore¬ 
going should be of %-lnch white pine The 
trim at the window openings should he 
set back so that a shoulder le created by 
the studs snd sills to form a rabbet for 
the window Tho crocs section plan will 
■how this The windows arc hinged from 
the top and swung outward, aa Indicated. 

Proceed to finish np the cabin roof by 
planking It over with % Inch white pine 
boards laid In 4-tnch widths and having 
a tongue and groove with a beaded edge 
underneath for a finish In the cabin Paint 
the top well and cover with No 10 canvas laid In a plans will be sufficient 

single piece Tl can bo obtained In widths as high as out The doors are ol 

If feet, and It la much better to use the single piece open in two sectloi 
and get rid of scams which are liable to leak. Draw the vanient when thus 





-hirst -jisnlte-r i-Ali 

D1TA at Of TBX DOOM U1 WIOTOWB. 


enable any one to get them 
f tho Dutch type that Is, they 
They are more handy and con- 


403 

An ornamental railing fore and aft, as shows, afford* 
safety and convenience. The after aide la fitted with 
a rope, which can be unhooked to allow boarding the 
craft. This completes the hull, and we can now 
turn our attention to the Interior 
The first step Is to lay the cabin flooring 
after painting the Inside of the bottom 
The floor may be of %-lnrh yellow pine, 
laid either In 6-inch wldtha or In nar 
rower wldtha, with tongue and groove 
The former width Is perhape preferable 
In this case Begin at one ond and plank 
athwartshlp on the stringers and corner 
logs. Bweop out all shavings and saw¬ 
dust as you proceed After the floor Is 
laid and amoothud np, the partitions and 
cabin flttlngs arc ready to go in 
The Interior Is arranged to provide 
sleeping aci ommodatlon for a mixed 
company of four Entering tho house¬ 
boat from the after end the first com 
pertinent comprises the living room, which 
la turned Into a sleeping room for tho 
men at night. The doorstep has a remov¬ 
able tread, and Is used as a locker On 
the right a 6t4 * 3 foot couch Is Installed, 
fitted with a spring and mattress. Next to 
this la a desk with bookshelves above 
Upon the opposite side, near tho door Is 
a folding borth, shown standing on end 
This Is built simply llko a hollow box, 
containing an ordinary spring and mat 
trosa. It Is lowered down for use and 
afterward up-onded and hold by a couple 
of hooka In tho opposite corner Is a 
sideboard with glass rack above and draw¬ 
ers beneath to hold table linen A fold 
lng table and two or three easy chairs com 
plete the furniture lu this compartment 
Of course chairs aud muth should be 
bought, but It would be more satisfactory 
to make tho deek sideboard and table, 
and this would not he very difficult it It 
was done elm ply nr oak, in the mission 
stylo, and slalued Tho next compartment 
lu for the ladles Hero a double bed la 
shown which may bo taken from the 
house and Installed or built In llko a 
regular bunk with drawers undornealh or 
left open for the reception of trunks 
There are two locker* at tho foot, one 
for llnou and tho other opening Into the 
silting rooms for the men's clothes A 
built-in bureau Is shown opposite and a 
window seat and clothes closet The for 
ward eompartment contains the tolls*l with 
mirror and folding wash baBln on the left 
and the galley fittings on the right An 
alcohol stove Is indicated along with a 
imrcclaln sink and Ice-box under I he dresBer Stores 
may be carried under the forward deck The partition 
for the cabin divisions and lockers should be of II Inch 

cypress pul up In 3 Inch strips, tongue and groove, with 





a V or beaded edge White paint may be used but a 
very nice effect Is had by staining the iiartltlnus and 
stud beams dark green aud filling In between with 
groen burlap tacked In place and finished around the 
corners with a neat llttlH molding The roof and house 
beams should bo either white or a very light ollce gray 
green Varnish the door and use rugs nr maLs Of 
course tho rabln sides may bo relied over but that 
adds somewhat to the expense and ndmlts of a less 

artistic effect A very good looking finish for the ex¬ 

terior la as follows After ralking the bottom planks 
with oakum putty the seams snd then give the bottom 
three coats of red antlfoullng paint Carry this up the 

sides for 10 Inches Paint tho rest of the hull black 

A very dark red for the weather boarding looks well 
Make all the bands, window trim* snd naah and deck 
railings white The deck* and cabin top should have 
fonr coat* of a buff color All other wood should have 
three coats. 

The boat la moored by securing chains on either side 
Of the hall and leading them to a common chain about 
16 feet ahead of the boat lies three ttmes an much 
chain as tbere la depth of water and a soo-imund mush 
roan anchor, and there need be no fear of going ashore 
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•vjatfte* tta* ground, in*tn to stead 
«ttn white tbs stalgh slides OTST it TW« 
It tbs motion that actually takas pteos, 
ttr tlM top ot tbs chain travels forward 
St twieo tlM speed of (ha stolgh. It will 
thus bo Mon that la reality the lower 
part of the chain la contact with the 
ground constitutes a aurfmce over which 
the vehicle itself can move. 

The driver baa Wa poaltlon on a box 
behind the engine, which Beat forme a 
receptacle for tools, spare parte and other 
aoosMorlea. That the vehlole baa great 
climbing power has been conclusively 
proved, for It will ascend steep banks of 
earth and ride over serious obstacles eas¬ 
ily and without any appreciable diminu¬ 
tion In speed 

Although this slelab can carry a mrty 
and full equipment. Its actual func¬ 
tion la to act aa a tractor for the haul¬ 
age Of ordinary sledges, the trailing ve¬ 
hicles carrying the loads Upon comple¬ 
tion by the builders, the tractor was 
taken to Norway by Capt, Scott, and sub¬ 
mitted to some exacting trials on snow 
covered Lake Fetor and the tumbled 
country in Its vicinity, where the condl 
tlons were somewhat analogous to those 
prevailing around the south pole. Heav 
tty laden trailing sledges were hitched on 
to the -tractor and numerous Journeys 
were made among the Norwegian Ice 
fields. The vehicle proved Itself fully 
capable of withstanding rough usage, and 
Capt Bcott expressed hta complete satis¬ 
faction with the results achieved 

Very different from this sled In design 
Is one which has lately been put to a 
aeries of severe running tests over all 
Unde of ice and snow In the district of 
the Slllan I-ake, Sweden The accom¬ 
panying photograph of the motor sleigh 
waa taken In the Blaster days of this 
year, after the above-mentioned tests had 
been carried out 

The design differs from that of other 
automobile sleighs In the driving mech¬ 
anism. The sleigh is propelled by two 
driving wheels, each fltted with a num¬ 
ber of steel paddles between which nn 
elastic frame Is fixed This simple con¬ 
struction thus combines the advantages 
of a paddle wheel and the Canadian snow 
shoe, haring the propelling capacity of 
the former on fixed Ice and snow sur¬ 
faces, and the supporting and friction cs- 
pscltles of the latter on loose snow The 
flexibility of the frame tends further to 
prevent the snow from clogging by ex 
petting It from the paddles. The driving 
wheels run in the tracks made by the 
sleigh runners, and thus tend to make a 
good contact surface for the paddle 
wheels, in case the snow is not com 
pressed enough by the runners, the pud¬ 
dle wheels sink by their own weight Into 
the snow, and compress It sufficiently by 
means of the frame The paddles engage 
with the compact snow by cutting 
through the crust as knives, and work 
on aooount of their breadth, against 
such a large wedge of the frosen snow 
surface, that an effective counter pres¬ 
sure Is obtained which would otherwise 
to Impossible U the driving wheels were, 
fbr instance, provided with spikes Instead 
of paddles. The sleigh la In this In¬ 
stance driven by a S-horae-powsr double- 
CyUnder air-oooled gasoline motor The 
motor sleigh Illustrated Is designed to 
serve only as a traction engine, to which 
any kind of sleigh can easily to attached 
or detached within a few minutes. 

It la of course eaey to make the motor 
Sleigh as self-contained as an ordinary 
. nsbomobUe, and the electrically-driven 

f orerun n ers of this sleigh were s erv es 
tuny ham |n this way. 

The motor sleigh Is governed by means 
of a vary Ingenious and reliable steer- 
' tog device ter remote hand opsnUhni. 
tins power required ter steering Is tuns- 
nUtted from the operating handretwel 
through flexible steal tubas to the motor 

Ip thfl teats * speed of «4 mttee sn hoar 
, Otef a smooth los surface was attained. 
Wien turning over the too# and to*- 
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o ond ltl on on aooount of the prevailing 
thaw, a speed of 10 miles an hour was 
attained, the total weight drawn being 
over one ton. Daring a running teat of 
several consecutive hours, the. average 
speed was it mllas an hour '* 

The Inventor Is s Swedish engineer, 
Mr H. Hakanion 

preTemeat or the laasdn^lLusT 

Although the establishment of a re¬ 
search laboratory by a large manufactur¬ 
ing organisation la not a novelty, the In¬ 
ception by each an organisation of a lab¬ 
oratory which has for Its object the devel¬ 
opment of science rather than the 
Improvement of some Industrial commod 
lty Is probably without precedent. For 
that reason, Mr EL P Hyde calls atten¬ 
tion In a recent number of Science to the 
new physical laboratory of the National 
Electric Lamp Association, even though 
It Is still only In a formative state. The 
object of this laboratory Is scientific, the 
specific purpose being the development of 
those branches at science with which the 
art of lighting la closely associated The 
fundamental Idea which has prevailed In 
the organisation of the work la the proper 
coordination of phyalca and pbyaiology, 
the proper cooperation of the physicist, 
the physiologist and perhaps the psyebol 
oglat. r 

The organisation of the laboratory is . 
proceeding with this Idea as the founder 
lion. The development contemplates no | 
sharp distinctions among the different | 
divisions of the work. The problems to 
be Investigated, however, group them¬ 
selves roughly into three classes, and j 
therefore require, In order to Insure the . 
proper attention to each, a threefold divl 1 
slon In the organisation The three , 
groups of problems to to Investigated 
may be classified as (1) those that have 
to do with the production of luminous 
energy, (2) those that have to do with 
the utilisation of luminous energy, and 1 
(3) those that hare to do with the effects 1 
of luminous and attendant radiation ‘ 

Under the first class will come the In 1 
veatlgatlon ot the laws of radiation, and 1 
of the radiating properties of matter The 
problems In this class are purely physical i 
and the corresponding division will be i 
Intrusted to a competent physicist 

Under the third class will come the In i 
veatlgatlon of the effects of light and the 
attendant radiations on the eye, on the 
skin and on microscopic organisms The ( 
problems In this clam are physiological, ( 
and the corresponding division Is under 
the charge of a trained experimental 
physiologist 

Intermediate between these two classes 
of problems (the first and the third) 
which are distinctly different, there Is i 
another (the second) which forms the 
connecting link. Touching on one side 
the physical production of light, and on 
the othsr the physiological effects of 
light, this Intermediate division of the 1 
work will embrace most of the scientific ; 
problems peculiar to illuminating engl 
neerlng. Investigations of tbs absorbing, ' 
reflecting and diffusing properties of mat • 
ter, the meaeuremrat of light, I e, pho¬ 
tometry, and the study of the complex I 
phenomena of color and color sensation, . 
property oome wlthjn the scope of this 1 
department of tbs work. ’ 

SekwtMe CMer Disking. | 

Messrs, AH tot afid Qlmsl recently pre¬ 
sented a paper to the Araddmle dee 1 
Adenose concerning the good results ob- , 
talned In the production of cider by wash 
Ing the apples with an oxidising solution 
Inasmuch as elder la the usual beverage 
of the populations of the north and west ‘ 
of Francs, Its manufacture should concern 1 
hygienists as well as technicians. In many 1 
tw i te the quality of tbs product is much 1 
Inferior to what It should be were the 1 
p r o is ms well carried out Tbs washing of 
the apples Is Indispensable to free them 
from the Imparities which they carry, but 
ws most also take account of the defective - 
quality of the water which la available In 
many cas e s . Tbs authors' previous re- 
(Oooohkted or pspe W ) 


THIS VANADIUM 
STEEL GEAR BLANK 

it Syi inches in diameter end was 
bent cold—flat upon itself as shown, 
without a sign of a crack or fracturo. 

Vanadium ii in elementary metal | it meltiat 
3600 degree! ) | alloyed wnh iron III the pro¬ 
portion of one to two, It mell* before the fuiing 
temperature of non or Itrrl, and aa l erro-van¬ 
adium may be thin added to the foundry ladle, 
the open hearth furnace or the crucible, to 
molten iron or steel 

When to added it combines with oxygen and 
nitrogen and removes these giaea in a fusible 
slag, making the remaining metal dense, non¬ 
par™*. homogeneous and atrongci to a marked 


A pocket knife with a Vanadium 
steel blade w31 cut chips from a 
steel spike. A carpenter's saw of 
Vanadium steel will cut through a 
two-inch gas pipe unharmed. Loco¬ 
motive cylinders of Vanadium cast 
iron wear five times as long as or- 

ings from Vanadium steel ingots are 
the strongest, most elastic and 
longest lived forgings possible* 
Vanadium steel springs, owing to 
their freedom from crystallization, 
wear three times as long as carbon 


You are getting only partial multi If you 
don’t uae Vanadium at eel Ita marked wearing 
qualitiei commend It aa the only material for 
railroad switch points and crossing!, higlt- 
duty parts of all machinery, apnngi, gears, ax let, 
and all forgings. 


AMERICAN VANADIUM COMPANY 
331 FRICK BUILDING 
PITTSBURGH, PA. 













•n as to bacteria for the present purpose 
The Juice of the fruit thus treated Is found 
to clarify rapidly The coagulation of the 
pectlo matter Is always well carried out 
and we have formed an abundant brown 
surface layor This assures the stability 
of the cider with time In this respect The 
diastases, especially the maloryilsee, are 
eliminated by precipitation, so that we 
avoid the principal cause of darkening of 


chlorite has a favorable selective action 
on the Saccharvmvcrt moll and a destruc¬ 
tive action on the anaerobic germs, and It 
thus solves practically and simply the 
problem of a pure fermentation By ad¬ 
ding to this treatment the method of re¬ 
peated under-drawings, we can obtain 
older which will keep rnurh longer, and 
this Is or Interest for producing bottled 
older Then Is no harmful matter Intro¬ 
duced by the present procesa. Compara¬ 
tive analysle of elder made from treated 
and from untratad apples shows a 
marked advantage In favor of the former. 

military Kites. 

Kltee, as well as dirigibles, captive 
balloons, and aeroplanes, may be made 
serviceable In military scouting, and 
their almpllclty makes them especially 
valuable. Furthermore, they can be em¬ 
ployed with any velocity of wind between 
18 and 66 feet per second, whereas the 
uae of a captive ballooa becomes difficult 
If the velocity of the wind exceeds 26 
feet per second Experiments recently 
made at Boulogne by Capt Baconney 
show that It la quite practicable to carry 
two persons by means of a large kilo 
Tho kites used In his experiments were 
of tho Cody type with four sustaining 
planes and with triangular stabilising 
wings In tbla method of construction 
each rectangular oelt la strengthened by 
diagonal rode of bamboo to which the 
stabilising wings are attached The ap¬ 
paratus constated of a series of kites con 
nerted together, for the purpose of sup¬ 
porting the (table, and of a second series 
of kites attached to a very light carriage, 
which moved along the cable, and from 
wblch tho car or basket was suspended 

Kites can nearly always be used at 
sea and on the coast They are simpler 
and less exiwnalve In evory way than 
balloons and they are also strong and 
easily repaired. These qualities should 
make them valuable for many purposes 
In military and especially In naval opera¬ 
tions. _^_ 

A wireless telegraphy station near Ber¬ 
lin claims to have established a record 
In combined overland and aea transmis¬ 
sion or wireless messages The station 
recently succeeded In maintaining wire¬ 
less communication with a Woermann 
liner during the entire voyage from Ham¬ 
burg to the Cameroon The (Testeat dis¬ 
tance signaled was 6,600 kilometers 
(over 4 000 miles) Although messagss 
had to pass over the Alpa the Algerian 
tableland, and the Adamana Range, com¬ 
munication was, It is stated, effected with 
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THE ANNUAL SMALL HOUSE NUMBER | 

American Homes and Gardens \ 

•THE May Number of Amman Homes and Gardens is devoted to (be awl c 
1 home, its bidding, its decoration, and di finuduog. This awe eootami a vast fl 
amooii of information far the prapccbve home-bolder Special atteabon ■ n 
given to the mexpemve «nal bouse which a the most nomeroudy erected dwdng m o 
America, and the type cf house that at once exeges the widest mere* and of en the J! 
nchot field for suggestive bdpfubm*. [ 

Vsnoua department! conducted by apeooWi add greatly to the vahie of fa Jj 
number and the am has been to brag out the charm of the ample beaufafui thugs which r 
contribute to domestic comfort and happiness, solely for die purpose of sohrmg the prob- 1 
terns winch confront the house-owner but which cannot be esplamed without the aamt- | 
ante of a competent apert h wfl lefl him bow to aclect the country me, how to place i 
the house upon A the style of srelutocture h which the house ihould be (leagued, hew V 
the various rooms of the house shotfd be planned, the material of which t may be bdk, r 
the kind of piumbng fixture! to be used, the choice of hangnga far the wals, doors and 
wmdowi, appropriate funatwe for the various rooms of the bouse, and how to lay out i 
the grounds about the house a* wel as to the planting of them. Retire them depart- ; 
menu the magazme wfl ogutahi a host of articles that mat mevftably stmatiate the oeare { 
for home improvement. j 

Modern Houaee from the Atlantic to the Pacific , 

id-., for ryJa»«tol Funushhur 

Home Built Garden Santa and Pergolaa i 

The Fifth Prise Garden of the American Home* and Gardena . 

Garden Co m p etition | 

Ihe Modem Lew Priced Automobile i 

The Alteration of the Colon of Flowen by Cultivation 5 

The Out-of-door Urmf-roota 

Some California Bungalow* j 

Pottery Making for the Amateur ] 

The Small Kitchen of Today; Its Planfag and E qu fcm- t 

The Develo pm e nt of tho Arts and Crafts Home 

Decoration* and Fnmbhfags for tho Home ] 

The Use of Cement b the Budding of a Suburban Homo and Garage ] 

Garden Notae j 

Planning the Sssafl Garden 

Trace and Shruba to Avoid hi General Plant** 

Canning end Preserving Fruit 
Hfats for the Hoosewtfe 
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HALLEY AND HIS COMET 

Tk. 7 «r 111* U LiM to ks w if Ik* Ml lam to towld ktotwy, tow 

HAj'i oa) ksi ntoiri iftar i laps* if mtoj -fWi jan. Wky ■) l«n all aka* Ikla 
wt«W caal sad akaat c aa a ta to paaral ky rssdtog tka falswfag artklas 7 

Scientific American Vo 19, Vol XCVII! flu Pkotphoto lttoc i sad Meteor 
Trains. An article In which the investigations of C C Trowbridge of Columbia 

, University are described, showing Hint the after-glow produced from a vacuum 
tnberesembles closely the effect produced In the sky bv tbs pastoge of meteors. 

Scientific American No 6. Vol XCIX The Mystery of CoomU. An article In 
whirl! the famuua comets of the Inst century are enumerated and described and 
modern comelsry theories discussed 

Scientific Amcnrun Supplement No 1728. Aactoat aad Pope tar H aa s A boot 
Comsts. Uueer superstitions about the strangest of heavenly bodies. 

Scientific American No 7, Vol Cl Mailey’a Comet. An interesting article by 
Dr Alexander W Huberts, in which the general history of Halley's famous 
comet la sketched with comments on its past appearances 

Scientific American Supplement No. 170s ThoNoxt Apparition!IP10)of Malloy’s 
Comet. An important article by H C Wilson, with a map giving the position 

, of the comet relatively to the orbits of the planets from September 15, 1908, to 
July it. 19m. 

Scientific American Supplement No 163a Halley’s Comet. An article by FW 
Henkel, F K A S , which Irlta how Halley came to discover the comet which 
hears Ins nume, and how mathematician! have plotted its orbit 

Scientific American Supplement No 1770. Edmund Haley. A biography by J 
E Gore, M R 1 A , of the nun who dispelled cometary superstitions and popu" 
United the law of gravitation 

Scientific American Supplement No 1773. Light Pressure aad Cometa* TaUa 
An explanation of the vagaries of a comet's tail, by Arthur Stanley Bddlng 
ton, F.R.A.S. 

Scientific American Supplement Nos. 1788 sod 1789. Halley’s Comet. By George 
F Chambers, F K A S. Tbs most thorough article which has thna far appealed 
on Halley and Halloy'a comet 

Scientific American No. 13. Volume CII Condensed Pacta About Hatley’s 
Comet. By H W. Griggs. A few facta presented in condensed form for 
those who wish to follow the coarse of Holley’s comet in the heavens Mape 
showing the apparent path of Halley's comet through the heaven* and the 
reUtlun of the orbits of Halley’s comet and the planets. 

Scientific American No. 16, Volume CII Halloy’d Comet at It* Brighton By 
Professor Henry Norris Russell A simply worded astronomical article telling 
how Halley'* comet was discov er ed on it* present return, when it will appear at 
it* brightest, where to lpofc for it, what it 1* co m pos ed of, etc. 

Scientific American No. 18, Volotnt Cn Howto Makoa Model at tka Orbit of 
Holley’s Comet, Stowing Ite Relative PoaMon to tka Barth’s (Mtt. De¬ 
signed ky James X Lynch. By mean* of this modal many of the phenomena 
of Halley's comet can be explained. 


of thl* model many of the pbenoe 


the suggested observations proposed by the Ajtrooomloal and Physical Society 
of America are given, so far a* photography aad spe ctro scopic ubasrradsu* are 


Scientific American Bupplemeot No 1783. HaQsy a COOMtary Stadia*. Halley’* 
own account of hi* investigation* on orbit*. 

Scientific American Snpplement No. 1783. H a l ey’* C*OMt a* Jots front tbo 
Barth A tibia prepared by the diatinguiabed Oman wick ai tr o u etacr. p. K,, 
Cowell, giving tbi ecliptic co-ordinates of Halley’S oomet to two dwknat 
place* at Interval* of four day* through an are s rt na dlng from 00a god to the 
other of the lata* rectnm of its orbit. The figures apply approximately to any 
return 

Scientific American No. 10, Vol CII CoaM the Barth CoSMo wtth a CO W te tP 
An ex ami nation of past comet scares tad the general powdhfflty <d Pofflafra o* 


a comet with the earth. 

Any one of these papers will be mailed oc receipt of 10 Mata. The entire attwfU 
be sent for (1 70. Order from your newsdealer or bam 

MUNN A COMPANY, loe, 361 BroncJwuy, New York C*y 
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* mjjy ItW THE BU8INEB8 MAN’S TRAINS 

m St«E The man of affaire when he tra\els wants all the eon- 

" ““ vemences of his club. He will either carry his business on 

““■JXS the train with him, or make hiR trip a recreation. In either 

SSSj; case the Limited trains of the Prnnsvlvamu Railroad meet 

, SmtU his requirements. If he wishes to talk business en route, a 

* mami drawing-room or state-room supplies the private office If 

IStiIIt he wishes to finish up some left-over correspondence, there 

^ is a stenographer at his elbow to do his bidding without 

SS?'im charge. If he wishes to keep in touch with the market, he 

[ has the stock reports, which are telegraphed to the tram. 

Many business and professional men take advantage of these 
Stt facilities. 

1 M If, on the other hand, he wishes to forget business 

w and take a mental rest, he can do it in a luxurious manner, 

y surrounded by tasteful appointments and all the things that 

gJSS his club supplies for satisfying the inner man There are 

£ 2 ,'$ books to browse at, periodicals to skim over, and beyond the 

I'SSrec- wide plate windows an ever-changing picture of nature in 

K:s all manner of environment This is restful and at the same 

1 luutoi time engaging. 

’iaiw The quintette of Limiteds, led by the “ Pennsylvania 

MSS Special” (the lH-hour train between New \ork and 

uawm Chicago), “The 24-Hour St. Louis” (fast evening tram 

" mw to the Southwest), the famous old ‘‘Pennsylvania Limited” 

“ immu (A * 5 P>°nc er of the Limiteds to Chicago), the “Chicago 

5**3 Limited” (evening train to Chicago), and the “St. Louis 

Limited” (the afternoon train to the Southwest), are all 
mSS expressly equipped for the use of the husmess man and the 
US** traveler for pleasure 
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KERITE INSULATED WIRES AND CABLES 


ARE BEING INSTALLED TO OPERATE THE ENTIRE 


INTERLOCKING AND BLOCK SIGNAL SYSTEM 

of the Pennsylvania Tunnel and Terminal Railroad Company 


NEW JERSEY 


NEW YORK 


LONG ISLAND 


ERITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 

I fficiency and safety in electrical installations depend chiefly on insulation. KERITE 
I is more dependable and will outlive any rubber and mineral insulation made. 

|esults have demonstrated the superiority of KERITE. The only real test is the test 
of time. KERITE wires and cables installed half a century ago are in service today. 

nitial tests determine the properties of an insulation only at the time they are made. 
They do not determine how well it will do its work years afterward. 

he rubber (a perishable substance) is the basis and limitation of all other insulations. 
Kente (an imperishable material) is the basis and gives practically unlimited life 
to KERITE insulation (the rubber being incidental). 

xperience of others should be useful to you. Long life and efficiency and not first 
costs mean ultimate economy. Insure your service by using KERITE. 

1 850- SERVICE PROVEN-1910 



KERITE INSULATED WIRE AND CABLE CO. 

INCORPORATED BY W R. BH1XEY 

HUDSON TERMINAL, 30 CHURCH ST, NEW YORK, U S. A. 

WESTERN REPRESENTATIVE. 

WATSON INSULATED WIRE CO. RAILWAY EXCHANGE. CHICAGO 
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to huiid this enamor Ittff at retches at reinforced con- 
mti snow (beds. Thaos will not only be stronger 
tb«s the pretest timber structure*, but they wUl be 
entirety safe from the menace of Ore 


ffis todsp e ad e nt gasollne-driveo railroad motor ear, 
which we have frequently llluatrated In thie journal, 
I* growing In favor A new ear, 70 feet in length, 
recently left the abopa at Omaha for the Buffnlo, 
Rochester and Flttaburg Railroad Tbla la the aoveniy- 
fonrth car of the type* to be turned out from theoe 
■hops, and h la the sixth car to be built for service east 
of the Mlaclaelppl River 

Tba ever- noreeudag weight of Western passenger 
' trains la being met by a steady growth In the siu and 
power of the locomotives. -The Chicago, Milwaukee 
A Bt Pan! have recently turned ont o( their abopa 
WO types of eta-coupled simple locomotives, with 
cylinder* 13 Inches by II Inches, one of which has 
■TMnch drivers and a tractive effort of 31300 pounds, 
4 the other 69-lneh driven and a tractive effort of 


Aaeleotrioaiiy-operated pile driver le described In a 
recent number of the Electrical Review and Western 
Electrician The apparatus, which la of English make, 
la provided with a revolving frame and swivel lead¬ 
ers. Instead of a mechanical device for gripping the 
monkey, an electro-magnet la used, the top of the men 
key being pinned off smooth to provide a good contac t 
surface An electric motor Is used for operating i 
hoisting crab The circuit of this motor Includes (ho 
magnet, and the switch for the latter Is attached to 
the crab 

An Important paper on oils used for switches and 
Irauaformers was recently read at the Manchester ncs- 
alon of the Institution of Electrical Engineers. It 
waa pointed out that very little attention has boon 
paid to the quality of the oil used In this way, and 
that any Impurity In the oil would reduce its resist 
ance to a flow of electric current, also that the specific 
resistance at different temperatures varies with the 
grade of the oil Careful Investigation of this sub¬ 
ject waa urged with a view to obtaining oils of stand 
srd resistance values. 

In n raoant lecture before the Engineers' Club In 
New York, Mr Elmer A Hperry, the electrical eugl 
neer, demonstrated with a working model the value of 
hla "active" gyroscope If the ordinary, or ‘passive ■ 
gyroetoiie be applied to ships, tlie vessel must roll 
some 2% degrees before the counteracting Influence le 
exerted In the new type the least tendency toward 
a roll seta In operation a governing device, consisting 
of n smaller gyroscope, which starts the larger gyro 
scope, and thus secures an luatant and absolute eta 
blllty Mr Sperry believes this new type will provide 
the gunner with a perfectly stable platform 

g wnrto s will be represented tbla year in European 
yacht racing by the large and powerful two-maated 
schooner, "Westward," which haa been built by Herres 
boff for A a Cochrane of tha New York Yacht Club 
Tbs "Westward la the largest American racing 
schooner yet sent across the Atlantic She la of 197 
tons gras, as compared with the “Ingnmar," of 142 
tons, also built by Ilerreaboff, which a few yours ugo 
made a brilliant record In English and Herman waters 
Bhe will meet the big Herman schooners 'Meteor 
and “Oertuanla," and probably one or two English 
built schooners of leas site, but of proved aimed aud 
ability 

Aooordiag to A. A C Bwinton, the Aral flight of 
a model aeroplane propelled by steam Is to be credited 
to the Hon Charles A. Persons of turbine fame, who In 
1 H8B built an aeroplane with two 11-foot wings and a 
tall, and drove It with a Ream engine whose cylinder 
was H4 Inches diameter by I Inches stroke, steam 
being supplied by a hollar IK laehaa diameter by 14 
Inches long. In which steam was generated at SO 
pounds pressure by a spirit lamp The whole appar 
atua, Including aeroplane, engine, and fuel, weighed 
4* pounds, and It flew for distances of 160 yards at a 
height of 20 feet, coming down oply when the (team 
pressure fell 

We hare been favored by Mr George Westtaghouae 
* -with the following particulars of hla new reduction 
gear high-speed marine tarbtee. The rotor complete 
will weigh shoot 1% ponada par bone-power In Blase 
of from 3,000 to 1460 ho n e power The number of 
blade# of all kinds la a taiMns of from 7400 to 
16400 horse-power will be slightly under 15,000, The 
1 total weight Of tba t Whine wKh rotor win dot exaesd 
' 7 bound* per h oree- p oWer, and the weight of the gear- 
' lag will be under | p e WOda par horae power The 
i Meet «f tbla reduction weigh t h dees (a tba aaw 
347*1 cower, No, I, w*kh win can? 366 tea* tears 
(Oal than tf abo w*ro'4rif» by ndprooating engines. 
A aatiag of an eddtt&aal 900 toes wfl! ha realised at 
"farm* of tba ffwdtor ***** of tba pldnf tt tael 
1 ') v „ 


ELECTRICITY. 

Tbs oond Won * under which a street lamp should 
prove Its efficiency are very different from those which 
govern the indoor lamp. This was brought out clearly 
In a recent address before the New York Section of 
the Illuminating Engineering Society by Dr Clayton 
H. Sharp. He pointed out that while In the building 
It la advantageous to have much of tho light of a 
lamp pass upward and be reflected by the celling In 
the case of a street lamp this would be a great fault 
for tbo vertical rays would be lost Only those rays 
that are cast directly downward and hurlxoutnlly up 
and down tba atreet can be utilised For this reason 
he has devised a reflector consisting of a pair of para 
bollc mirrors arranged to throw (he rays In the direi 
tlon of the atect so that practically dU of the light will 
be used to best advantage Thus, In place of having tlic 
street lighted In spots, as la now the cane, a more con 
tlnuous Illumination la provided 

Tke Mo c k signal systems of steam railroads have 
hitherto been operated with direct current from Sto¬ 
nge batteries. This has always been sn exirepsc ow 
Inf to the Inconvenience and difficulty of maintaining 
the storage batteries In recent times trolley roads 
hare been using an alternating current signal ays 
tem which haa been found to work very sallefartiir 
Hy. and the announcement has Just lieen made that 
the Pennsylvania Railroad Is about to Install an alter 
natlng current block signal system on the line In 
tween 1)1 con, Ohio, and I he Grand Rapids and lucll 
ana Railway This Is probably the flrst Inalame of 
the use of alternating nirrenls for ateain railroad 
signaling purposes and If found satlsfaetory should 
do mm h toward extending the nae of bloc k algnalH on 
lines whero the dlrw t-turrent system la linprnctl 
c able 

la an article apimarlng In a recent uumber of Ihi 
Electric Railway Journal sorno very Interesting ion 
elusions were arrived at concerning the question of 
the coat of a street-cat- ride The ultkd aurrembred 
for say, a three-mile ride In a street car Is the very 
iheapeat Investment a man tuu make for lovcrltig 
this distance Certainly auy other method of truns 
portatlon would be far more exitenalve and even the 
man who walks to his work. If he la earning 15 cents 
|ier hour would consume at least 10 lenla worth of 
time Instesd of the 5 cents siteui on the atrecL inr 
In addition to this, the nlckil surrendered to tin 
street-car company Is an Insurance to him against 
strident while If he rides In an automobile or <i«n 
If he walks Lo hla work, he would be obliged to pay 
all damages In ease of accident Furthermore Ihi 
Lime spent on tha street t*r can be fmployed In rend 
lug business dm unicuts or doing other auill work 

Xa viaw of the recent agitation In favor of using 
electric headlights on locomotives, the experiments 
along this line by Prof Benjamin, of Purdue Halve r 
slty, are moat Interesting Prof Benjamin hns round 
much to l>« said agnlnat the vlcilrlc lundllght Not 
only does tha stroug beam of light blind engineers 
on locomotives coming from tha opposite dire < tlon 
but It also hiu a peculiar effect of produi lug false 
signals In on# of bis experiments (he light of a 
green signal was cxllngulsbed, but when th) In urn 
from the electric headlight fell upon the green renin 
del, It waa powerful enough to reflect a green light 
which appeared to the engineer to be a <nnttnn slg 
nal This effect persisted until tbs engine was with 
In four hundred feet of the signal On the other hand 
In favor of the electric headlight It has been point, d 
out that obstructions on tbs track are reurill) wen 
far enough off to permit of stopping the train before 
they ara encountered Furthermore, on a single-triok 
lino, the presence of a train may be detected nl a 
long distance off, and head-on collisions may thus In 
prevented 

Considerable attention has been directed of late to 
the Injurious effect of certain rays of electric lamps 
upon the eye A very Interesting communication 
upon this subject waa recently presented by lir 
Stockhausen before the Illuminating Engineering 8o- 
ilety of Ixmdon, and ha pointed out that an excess 
of radtsnt energy, no matter what Its wave length Is 
Injurious, HUherio It has been supposed that the 
red and Infra-red rayi on account of their heat value, 
are very Injurious to the retina, but Dr Btockhau 
sen does not believe that nnder ordinary conditions 
tbs effect of these rays Is vary disastrous Certainly 
Id sunllglft, thesa rays may be found In largo quan 
tlty The beat rayi for the human eye are the ycl 
low-green rays. The rayi from blue to deep violet 
do not appear to produce serious effects, aud even tbe 
rayi In the ultraviolet section of the spectrum do 
not do very much damage The really Injurious rays 
appear to be thoae which belong in tbe extreme ultra 
violet section. The*# rays ire not found In ordinary 
MtnllfK hot appear In the light produced by quarts- 
Imriesed mercury vapor limp* Ai ordinary glass In 
opaqne to these rays, It Is a simple matter to avoid 
theca. 
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A telegram has been received at Harvard College 
Observatory from Prof. H H Campbell director of 
the Lick Observatory, stating that ‘Frank McClesn 
rabies from Hobart, Tasmania, steady ruin, erilpae 
invisible ' 

A naw inS.mm.wu celluloid has l wen patented by 
Prof A Haulier Tbe chief feature of the process 
Is the employment of an ether alllrale Instead of pure 
ether, which Is ordinarily used with alcohol aa the 
solvent in the agglutination of nitrocellulose flhera by 
means of iBmpbor 

Tha Ualvaralty of Paris and the Pasteur Institute 
have been authorised to conduct Jointly a laboratory 
of radlo-a, llvlty located In Paris. This new labors 
lory will be tllvltlid Into two aeetlnnn, one of wblrh 
In reserved for sclentlflc researches under the direc¬ 
tion of Madame Curie while the other will bn devoted 
to mcdlial applications of radio-activity and Is placed 
tinder the dim tlon of the Pasteur Inal llule 

What doai ‘gold Ailed mean’ Probably moat peo¬ 
ple who buy gold Ailed walehes fumy that they are 
mysteriously Impregnated with gold As a matter of 
fait, the ti rm Is misleading Hold Ailing consists In 
taking two sheets of gold between whlih la placed a 
section of solder-coated base natal This metallic 
snndwlih Is healed and pressed so that the three 
parts are welded together with the gold outside 

Dr E E Barnard of Yprkes Observatory Informs 
us I hat d< split the hate and ilouda of the early morn 
log of Muy Till, 1410 lie obtained fair photographs or 
ltalley H comet A tall about 20 dig long appeared 
"ii Uio pliolcq rupha To the naked eyo It was unly 
17 deg nr IS deg long Hie head was of the second 
magnitude On one picture' the tall showed sepu 
lately In three strands, some live nr hIx degrees from 
Hie lit ad 1 ho comet was a beautiful object on the 
iihiiuIprs of May 4th and 4th 

In ■ rscant bulletin Issued hy Ills observatory Mr 
I'c relvul Lowell describes his npwly-dlsomerid Mar 
thin canals These new eunnls are two In number 
mill were discovered on fieplemUr JOth 1909, to the 
cust of the Sir! Is Major wilt re uo ranals had ever 
previously been see u They wire most conspicuous 
Vot u truce of them could be round In the record 
draw logs of August July, June nr May when tblB 
part of Ike planet was depleted nor could any tram 
of them he« found In Ihe records of previous years 
Mr iMnt'll admits the possibility that the phenomenon 
might he. one that could have* been seen before but 
was not ycl the possibility of error see ms excluded 
hy the Hire of tile canals In question He regards tbe 
evidence ns strong that clip canals sru lint limply now 
to us, but new to Mars Measurement of Ibclr dimen¬ 
sions show h each of them to be a thousand miles long 
and sonic twenty miles wide Tin Canyon of the 
t olorndo would be a secondary affair In comparison 

Light Is of vc ry gn nt lni|corlanre to nixie growing 
on tin Sin bntlnm and In their struggle to obtstn 
light Hu plants assemble In structures of several 
stories The nlgm of the genus Laminaria adhere to 
(he rocks hy iiichdh of disks The wounds made In 
tin plants hy tin attacks of animals become covered 
with a prole-olive secrellou In which the countless 
► pores which the soa water contalna become cDtangled 
and grow ThlH layer of epiphytes Is rqvared In s 
slntllai manner hy a second layer of plants or of 
sessile' nnlmBls the shells of which are again covered 
with algce In addition to these vnrlegated since lures 
111 whic h saprophytes and parasites have their place 
fragments of algce whlrh have lawn turn by winds 
currents and animals take rcKct upon other alga' 
und form structures of several layers For examp'c 
(ho delicate Fitararpun grows on laminaria aud Is 
soon covered by Hu broad root disks of Ithinhxltimcnln 
which arc sufficiently transpireul lo transmit to the 
K< lorarput sufficient light fur Its development 

Tha mlnaral waters of Vichy Clermont Ferrand, Mont 
Dor£ and Spn contain Aiioreacent substances In very 
minute, quantities The quantity of Auoresrent matter 
often Increases with II e it mperature or Hie water and 
diminishes aa the amount of solid residue Increases 
AI Bps the amount of fluorescent matter haa lioen 
diminished by Improvement In piping The largest 
proportion Is found In waters containing tarry eon 
ailments These results are of practical Interest In 
conneetlon with the piping of mineral springs Near!/ 
all natural waters whether potable or contaminated 
contain organic auhatuncea which are already lluor 
parent and others whlrh become fluorescent when the 
water la heated to 366 deg F for half an hour The 
development of fluorescence la promoted by the addl 
Hon of live per rant of ammonia All surh waters ax 
Mbit Increased fluorescence whan they are heated lieu 
tbla change la not produced by heating the watc r of 
a properly piped mineral spring because this wnler 
has already been exposed to a temptraiure of ai least 
266 deg F in the earth, and a second I railiuc dues not 
affect th# fljorascanre 
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The Iswell Observatory has lB*upd a bulletin en 
tllleil Preliminary Notes on Phntogrnphli and Bp« 
trographlc Observations ot Holley s Comet The 
observations consist principally of dlrcti photographs 
of the comet and photographs of Its sjieelrum ua seen 
at Flagstaff Ilalloy’s count before April Isth had 
shown no very striking t hniwes, except In the dlvcrg 
ente or srpnrntlou of the lutiral slrianters Negatives 
Obtained on April 2'll It and J'tli show marked rharges 
In the lot in of tti. nil On tin 25lli the tall, at a 
short ills!nnee lr»m the hind divided Into throe nar 
row mil mm rs n mitral rny and two symmetrical 
nhli lirmnliis On phnlogiaphs made on tho follow 
lilt imirniup l hi tall was agnln quite narrow and 
hi ruli.lit On tin 271)1 It was again brum hod The 
iihihI ri niarkalili rhanges notteed at Flagstaff In the 
eoiints tall were observed on photographs mado on 
April 10th and May 1st On April l«th the tall hsd 
completely changed In form The more or lean bilateral 
symmetry hsd entirely disappeared The plates of May 
1 si show for a dlstante of about 70 dig a tall well 
ih fluid with s gentle lunature, hut beyond this point 
faint und diffuse The outer |iarts of the tall on the 
Iasi two plates have the appearance of having been 
acted upon and shaitired by some rather sudden and 
disturbing disintegrating force The comet's nearest 
approaib to Venus oeiurred about this time The 
qiiesllun naturally arises, could the planet have been 
the disturbing Influence? Comparisons Of tho dtsap- 
pearamc or the comets tall for some days before and 
after this evmt may tell ua something 

Tho great square ot Pegasus acted aa a splendid 
'Under' both (or the comet of 1910 A and for Ilslley'a 
comet This mutual association of the two comets 
with Pegasus affords a good example of one or the 
chief dlffliultles experienced by those astronomers who 
have endeavored to trace Halley's comet amid tho 
mass of brief and very general records of comets In 
ancient chrontiles 

It Is unfortunate that the ehanee of capturing a 
sample of the tall of Halley's comet was not soiled 
The passage of the earth through a comet's tall Is so 
rare an occurrence that no opportunity should be 
mtased In the April number of the Bulletin de la 
SoclAtA Asfronomlque de France. C B Guillaume 
suggested the liquefaction of a large quantity of air 
which could nfterward be treated by (notional dis¬ 
tillation, and possibly some cometary matter recog 
nixed He pointed out that very mlnuto quantities of 
the rare gases, such as krypton and argon, are thus 
secured from Immense volumes of air and that It la 
now powlble to liquefy 1 000 ruble meters of air per 
hour It la Just possible that by this means a chemP 
cal study of the comet might become a byproduct of 
an Industrial operation 

An investigation of Kncke s comet by Dr Backlund 
shows that the acceleration of the mean motion of 
that body between 1896 1901 and 1904 was not eon 
slant Dr Backlund suggests that the resistance 
which would explain the phenomenon la a meteorlo 
swarm In the neighborhood of perihelion, and that tha 
decrease of the acceleration muet be attributed rather 
to the diminution of the density of the resisting me¬ 
dium than to ihsngcs In the comet Itself Dr Back 
lund also discusses the comets fluctuations In bright¬ 
ness. but offers 
no explanation 

The passage of 


led Flamniarlon 
to suggest that If 
there Is any pal 
pabta material at 
so great a die 
tance from the 
head U might be 

urn the mlnuto 
rlso of tempera 
ture produced by 
tho earth as It 
ruahed through 
the tail at the 
rale ol 48 miles a 

All hough comet 
A IH0 has sped 
away Its pecnll 
arltlea are still 
the sublet l of as 
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ent from anything teen In provloua comets, and having 
tho appearance of a miniature xodlacet light 
It was to be oxpected that the apparition ot Halley's 
comet would not remain without Its effect upon the 
> Ignorant peoples of the world, even though this 
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sure Us natives. This Chinese situation SQdi Ua r 
counterpart in Europe. The suicide of a Hungarian 
farmer “on account of Halley's comet," aa the news¬ 
papers have It, la followed by a report from Odesm 
that In Southern Russia there Is a veritable popular 
terror which la being exploited by unscrupulous per¬ 
sons for tho purpose of obtaining money for special 
prayers, etc. 

Observations of Halley's comet made in Harvard 
College Observatory on the morning of May Sth lead to 
tbe following results The brightness ot the nucleus 
of the comet was measured by Prof Wendell with 
tbe 16-Inch equatorial, with tbs resulting magnitude 
7 0S The nucleus waa, therefore, distinctly fainter 
thin on April 27th, when Its magnitude waa 101. Tha 
total light of the comet waa greater, being estimated 
by Mr Oampbell as magnitude li Three photograpba 
were obtained by Mr King which allowed a well-dw 
fined nucleus. A long tall waa shown, which wad 
bifurcated 
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la the twentieth century, and the days of superstition 
aro supposed to have passed Reports from China 
state that the comet was used as an omen to Inflame 
rioters in disaffected districts. To he aure, the au¬ 
thorities tried to counteract these attempU by exhibit¬ 
ing pictures ot the comet with an account of Its prev¬ 


alent Thus Dr 
Wolf commsnts 


stendtgg I 
he base c 



THX A0CEDZXT TO TM “IDflUI 

The recent destruction ot the “Zeppelin" alffhfe 
again drives home the Inherent defects of the riggl 
type of airship While Journeying from Homburg to 
Cologne, It was necessary to anchor the airship In aa 
open Held. On April 26th, at 1 P M, after the vsimI 
hsd received a new charge of gas, It waa torn from Ita 
anchor by a storm, and driven away In a northwesterly 
direction The airship came down at Webers burg in 
tho vicinity of Wellburg on the River Labn, and wag 
totally destroyed Two companies of aoldlera were un¬ 
able to bold the vessel against the terrible storm In 
order to prevent a catastrophe, It waa necessary to 
order tbe aoldlera to release the airship, which tmmo- 
dlatoly rose to a height of 700 reel, and was driven 
away In tbe direction of Wellbnrg At 20 minutes 
past one the airship was sighted from Wellburg Sud¬ 
denly, probably caused by a downward gust, the ves¬ 
sel wss farced down Into tbe Lahn valley In tho 
Labn valley, where the storm raged violently, the 
wind blew tbe vessel broadside and pressed It down 
to the earth The nose dipped almost Into the Labn, 
whioh wind* through the valley Then tho bow of tbs 
"Zeppelin" waa caught In the telegraph wires which 
mi along the railway. Tho metal frame waa twisted 
Trees were bent and telegraph poles were torn down, 
and with a frightful nolso the wind hurled the enor¬ 
mous gas bag against tbe side of a hill and forced 
It Into tho trees. Another gust of wind then threw 
the lower portion of the airship across tha hill Alu¬ 
minium parte, yards of balloon cloth, and steel rods 
lay In a tangled mass 

The catastrophe of Wellburg Is the fourth sustained 
by dirigible airships The first waa that or the French 
dirigible "La Patrle," which during a trial at Ver 
dun on tbe 29th of November. 1907, had to land In 
tho vicinity of Buesnes The next morning, the wind 
changed to a howling hurricane. The soldiers who 
wore In charge of tbe airship were compelled to re¬ 
lease tho ropes in order not to be carried away Id a 
few minutes the “La Patrle" had vanished, sad was 
never seen again 

The next great catastrophe destroyed the "Zeppelin 
IV./* while Count Zeppelin was on bis famous 24 hour 
record trip pf tbe 
4tb and 6th of 
August. 1901 On 
tha return Jour¬ 
ney about ten ki¬ 
lometers from 
Btuttgari, Count 


(ore It was pomt- 
Ms to euro tha 
defects In tha mo¬ 
tor, which hud 
caused him to 
come down, tha 
■IfUfalp was da- 
stroyed To this 
day tha actual 
cause has not 
bean discovered. 
Tha “Zeppelin" 
caught firs and 
was burned np In 
a law minutes, 
Tha next a 
tropha effected 
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it w III. r Dili Mr Banner Shepherd haa lilted the sppa 
iHiim with a fine shatter, and In that case the rei-elver 
tan bo modified The beam ot light U then dlrwtcd 
i h rough the lutmeled poles or the < lrctro-magncl, and 
n |>alr of nnrrov compensated selenium cells Is placed 
behind the silt, a positive lens l*In* Interposed Any 
dot received shifts the filer laterally, light falls on 
the selenium colls, and thi lr reduced resistance allows 
a battery to actunte a relay which throws the tele- 
photograph receiver Into circuit 


BOW TBI “FLOXIDA" WAS LAVB0E1S 

The launching of Ihc ‘Florida,* which took place 
strictly in cording to schedule, at the Brooklyn navy 
jur<1 cm the morning of May 12th, wan an tin- 
usimlly brilliant function In Its technical aspects 
i lie launch was particularly successful, and we 
otter our c ongralulatloiis to the naval constructors who 
were directly responsible The ship Is now tied up at 
the navy yard dock, where she will receive her stdo 
armor, which Is already assembled at the yard, and her 
nirrcts which are also about ready for placing 

A most Inloresting feature of tbo day was a dinner 
In celebration of the event, given by the employees 
of lho yard who built the ship This event at which 
mime 1 201) were present. Included among the speakers 
Vice President Sherman, Governor Gilt hrlat of Florida 
Assistant Secretary Wlntbrop of the navy, Admiral 
l.eutn', the commandant of the navy yard, Naval Con 
strut lor Baxter, and others. ( apt Baxter referred to 
the strong personal Interest taken by .the whole force 
of men who worked upon the Florida" In the success 
of the ship To the Bell lor, who was present as a 
guest, the genuine enthusiasm raised among the men 
whenever any refer 
enrn was made lo the 
ship, the yard, and 
Its officers seemed to 
be a strong Indorse¬ 
ment of the policy of 
hsvlng st all times a 
battleship under con¬ 
struction at tbo New 
York yard 

In response to acv 
eral Inquiries as to 
Just how a battleship 
Is launched, wo hava 
prepan d the acroui- 
p a a y I n g sketches, 
showing a portion of 
the launching ways 
near the bow The 


slst of rows of piling 
driven to a solid bear 
lng upon whlrh are 
spiked heavy, square 
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with four Inch white ptna timbers, whtflh form tba 
bed In which the bow of tbs vents! rents. To asntat 
In tying the whole cradle together, beevy wire ropes 
I csss beneath tbe bow and are carried around heavy 
oak thimbles, placed on tbo outside of tbe poppets. 
Further support la given by 141 Inch tie rods, wblcb 
are drawn up snugly by nuts on the outside of the 
poppets. 

The crushing timbers are provided throughout 
their entire length with a series of oak wadgna Inter¬ 
posed between them and the launching ways below 
About half an hour before the launch, hundreds of 
workmen range themselves up and down ths ways, 
and by means of heavy sledges drive these wedges 
home, forcing tbe launching cradle Into closer con 
tact with the ship, and eventually lifting It sufficiently 
to clear It from tbe keel blocks, thus transferring the 
load entirely to tbe leunehlng ways. 

This brings us to tbe consideration ot the Interest 
lng method by which tbe ship Is held In place, and 
prevented from starting off down Its well-greased 'to¬ 
boggan " until tbe exert moment when the christening 
Is performed and the ordor Is given to let go The 
locking and starting gear are as follows 

The hardwood launching ways are extended for¬ 
ward and alrengly boiled down to the ground nr 
permanent ways. After the wodgea have been driven 
home, and tbe ship Is resting on the Inclined and 
well-greased surface* It Is prevented from moving 
solely by these bolted connections At the crltl- 
<a1 moment, st the word of commend, carpenters 
armed with cross-cut saws commence to saw through 
these timbers, and as the rut la made, a point la soon 
reached where the tensions! strength of the remaln- 





. , tota* UPdfc ho owr-batoffiffids 
ths tmpoaidhl* task of glrldg to oMfc■ 
of personal attention proper to It* 
demanded by law Lastly, the Board at 
at preoent constituted, 00* 
art. and no provision J* 
made under tbe preoent law to supply a temporary 
vacancy canoed by Sickness, or other cause, with tfeS 
recult that ths absence ot one member somettmra Ph- 
eulta In an unevenly divided Board, and to tbo Conse¬ 
quent necessity for a rehearing The absence of tap 
members causes an entire sue pension of business. r.l 
The enactment of Mr Currier's bill Into a law woaM 
provide an appellate Board, any three > 
which would constitute a quorum, the p 
all applications on appeal would be expedited, and 41 


the Inventor* of one appeal foe, attorneys' f isl BN 
Incidental expenses lastly, one appeal In the Faa^t 
Office Instead of two would give greater stability g* 
the declalona of tbe office tribunals, and would 1*0 
obviate any want of agreement that htB at tlmeaffit- 
Isted In the past between tbe decisions of the CoarafM- 
aloner of Patents snd the Assistant CommtaeloMSaft 
Tbe bill Is In reality Commissioner Moore's bm,*W 
it was submitted by him to the Secretary of ths Mffir 
lor, who made a careful study of It and tranamMM 
It (or tbe consideration of Congress. The patcBL-gSW 
f cm Ion, as a whole. Is In favor of the measure 4 
The value of the measure will be appreciated «Ml 
we consider the manner In which the Patent Offiha 
does Its work Kach of the forty-two examining 4M- 
»1th a special class of Inventions. Tbe 
Board of Bi s i l l—O n 
ln-Cblef, 


Hit 


"taps, 


running transversely 
Upon thtec are laid 
■pries of hoavy, longi¬ 
tudinal square tim¬ 
bers In three parallel 
lines, one Immediate 
ly beneath the keel. 



these forty-two IHV 
tloni, covering tbs -sa¬ 
tire range of meobaart- 

cal arts, chemistry, 
electricity, and tka 
like The mombaM 
ot the Board cannot 
be experts In all Of 
these widely diverg¬ 
ing fields of activity 
They must inform 
themselves upon all 
these classes of Inven¬ 
tions as they come be¬ 
fore them They ara 
supposed to have a 
spoclal knowledge of 
all tbo legal points 
which are likely to be 
Involved In the ap- 


tecbnlcal point ai 
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of the ship between the keel and the bilge* Durlug 
construction the weight la carried upon the keel 
blocks and upon hundreds ot ahorlng timbers. When 
the ship I* ready for launching and a few minutes 
before the actual launch the weight ot the Jhtp Is 
transferred from the central keel blacks and the 
shoring Umber* to the two parallel linos ot launch¬ 
ing ways Each permanent way, built up ot heavy, 
square timbers, present* a sliding surface tour 
tecl Wide extending the whole length of tho ship and 
duwn a considerable distance Into the water Th« 
permanent ways ate fastened firmly down to the cross 
caps and piling below The laumhlng ways wbteh 
are also four feet In width, are attached to the hull 
nf the ship, and movo wtih It down Into the water 
Between the under surface of the launching ways and 
the upper surface of the permanent ways Is a thick 
i oat lng of grease, oil, and other lubricating 
The lauin Iilnit ways have to be molded to the form of 
the ship Tor which they form a cradle, and our draw 
lug shows part ot the cradle near the bow, which la 
known as the forward 'poppets.'' The poppets con¬ 
sist of six sets of 14 Inch by 14 Inch timbers In 
groups of hnlf a doxon At their upper ends the*# 
timbers bed against heavy angle Iron brackets, and 
at their lower ends they rest upon what are known aa 
the “iruahtn* timbers" long lines of parallel tim¬ 
ber* four feel wide the bottom one ot which fora* 
tbs sliding surface nf the launching ways The above- 
monUooed angle Irons are riveted to steel straps from 
a half Inch to three-quarter* of an Inch thick and 41 
Incite* wide which extend down below the keel tsd 
up to similar brackets on the other side of ths ship 
Tho spaoe between the straps and the hall Is filled In 


lng timber falls to bold tbe veaaeL It pgrts with a 
loud report, and almost Invariably the ship starts, 
slowly at first, and then more rapidly, for the water 
Occasionally a vessel will stick and must be given 
a start. For this purpoae, four heavy ramming llat 
ben are laid in position abutting against the end of 
Ike launching way*, with hydraulic Jacka Interposed 
between them, and hoavy timber abutments. BhotUd 
the ship “hang," a brief operation of the Jack* Is gsn- 
orally sufficient to start her 


MBtlBfilHXBat«r*f Ararat* In tbe Poeara skw. 

Mr Frank D Currier of New Hampshire Introduces 
on January tl*t, mo, a bill the principal purpaaa 
of which Is to expadlte tba granting ot patent* in the 
Patent Office, and to eliminate one appeal In ths offio* 
in his last annual report the Commissioner sf Patents 
tlou and advocated a meas¬ 
ure which would combine the Cornmtaaloasr. the First 
Assistant Commissioner, ths 
and the Examiner*-!n-Chlef Into a i 
anal, any three of whom shall ooMtttgts g finbnug, fa 
which all appeal* shall lit, whether ' 

Examiner o%from tbs Examiner In 
from which appeals would lie to tho Cosrt of Appeals 
of the District of Columbia. 

ruder the present patent law In 
appeal lies from the Primary Examiner to tbe Baud 
of Examlnera-ln-Chlef, than to tho Oomataffiener (tho 
Com 

dee Won to the Ooort of Ap¬ 
peals of tbe District of Colombia. In Ittsrfweaes 
raws. the course of appeal from tbe decision of the 
Examiner of Intcrtsrraoee la tho aamo. This eooxes 


order that these men 
may keep up with the 
times, It Is necessary ror them to study and read 
much At present there are bearings every after, 
noon beginning at one o'clock Thor* are on tho 
docket seven or eight ec parte cases involving ths 
patentability of an Invention, or one to two interfer¬ 
ence esses involving tbe consideration of testimony 
taken on both sides, the application of the law. and 
frequently, the right of the applicant to mnke tbe 
claims. Hence, only tbe forenoon Is loft for study 
and what reading la necsswry and tbe preparation 
of dec talons, it Is small wonder that the Examiners 
ta-Ohlef find it almost Impossible to keep np with 
thrtr work, Driven to It. they can make some Sort 
at a decision, hot to do to properly the Invention 

mast be studied thoroughly, mod Jo lnterfersnc*- 

the testimony must all he read, avsn though it —f 
tavolve thousand* of pegs*. With only three ana 
oa the Board, the time haa com* when H la nscseraty 
to do something in the way of relief, so that promt 
and comet derisions may be handed down. Just now 
the Board ia several months behind It* work Ths r* 
•nit Is that to get an appeal through tbo Board Of 


At the present time, the came wot* lo dim* over 
twko la the Patent Office for ae very good ieai m 
The theory of tho preoent orate* of apkrais it trad 
radar tho Asriffira of *h aranrat Boned of pramtem? 
IbCbM, there will he*. «P0«? to the OraamiaffiraM 

ippofaw, it m rt egim kl i fiay ths-fr---- 

Phtsaaq to ran*. * 




mm ij*. 


fetofe wM*h ti* ipOfelad to him, He has to 
km th* help of his Aaateteot Commlaskwar, and he 
Ohw hat- to ho to the h«U* ot law clerks, The situ* 
tlo« la, therefore, fete: luteod pf getting the decision 
ot the Board of Examiners-to-Chlef, the only chance 
the Board has of lotting together and tormina 
ah opinion on a ease la after hearing the argu¬ 
ments which are made by the attorneys. The Board 
then tries to come to some conclusion at that time 
If It does not, then the work Is to be divided won 
the members of the Board, end each one has to pre¬ 
pare hie share of the cases, and then explain his 
decision after It la rendered to the other member* ot 
fee Board, whereupon they decide whether they will 
aanenr or dissent Obviously, the decision does not 
agaotly represent the views ot all the members ot 
fee Board. Sometimes they have eo much work to 
44that they have to pass It over end sign It any way 
Bor thaae reasons. It would seem that the Currier 
fe^ Is worth enaotlng Into a law 


The laryist oil gusher in the history of California, 
agd perhaps the most profitable in the world 1 * his¬ 
tory. Is the Lakevtew In the Mericopa oil field, forty 
fePaa southeast of Bakersfield, Cal The gusher 
fented to spout on Tuesday morning, March 15th, 
and, save for a period of eight hour* In which It 
"landed up* on March list, when It buret forth or 
Ife own accord like a volcano of oil, the well flowed 
continuously up to March 31st, averaging a flow ol 
4*,*o0 barrels of oil of 18 gravity Beaumd each 24 
hgura. as measured In the run-off from the sump hole 
through a ditch In which the oil runa to a rapidly 
bgllt pipe-line Since thnt date the flow has contln 
•ed at the rate of from 42,000 to 45,000 gallons, and up 
to May 8rd It had delivered about 2,000,000 barrels 
of oil 

The marvel of the gusher has bran Its sustained 
productivity During the two weeka following March 
81st, 1810, more than one-hair million barrels of high 
grade crude petroleum bad been collected from the 
well The stream rises Intermittently from 170 to 
240 feet above the top of the derrick, which, before 
the crown or top was carried away by the stream 
at oil. was 84 feet In height The oil sands were 
struck at 2 300 feel, at which point a tremendous gas 
pressure was encountered and the drillers were sad 
denly trussed at seeing email rocks hurled hundreds 
of feet In the air through the eight Inch casing After 
the oil sanda were struck, the well rapidly "drilled 
Itself to a greater depth The well promises to keep 
spouting for many months to come 

Th* well can be heard roaring for more than a 
mile. Spray from the gusher has been carried a dis¬ 
tance of two and a half miles, and hundreds of auto¬ 
mobiles have carried sightseers from Bakersfield to 
witness the unique sight The sage brush for a dis¬ 
tance of half a mile around the well la coated with 
oil, and several lack rabbits killed by the flow were 
brought by email boys Into Maricopa. All efforts to 
“cap” the ffuaher have proved unavailing, the force 
ot the oil flow carried away the crown or top of the 
derrick and fifteen feet of its uppermost structure, 
and the tremendous flow created a huge lake of oil 
axtendlng for hundreds of feet on every side of the 
derrick 

From a money viewpoint the guaber la laid to be 
the moat valuable In the worlds history, far exceed¬ 
ing the famous Texas guaber In the Beaumont held, 
which caught lire and subsequently ran Into salt 
water, for the owners of the Lahevtew had netted by 
March 81st over 8800.000 from the oil, which la now 
being piped to tidewater from Maricopa In the gan 
Joaquin valley to Port Harford on the Pacific coast, 
a distance of ISO mile*. 

To control the oil from the gusher waa In itself no 
Slight achievement Shortly after the great stream 
amased the drillers, three pump* with a combined 
capacity of 15,000 barrel* dally, were started working 
at top apoad, pumping oil out of the samp-bole, and 
the ail so recovered was the first oil to enter the huge 
tanks built by the Independent producers of Califor¬ 
nia. 

Th* big well, which la one or the seven gushers 
“brought In* In th* Coalings and MldwvMarioope 
oil Balds of California within the past month, la da* 
t* th* persistency of a Stef's man. A discouraged 
board of directors, throe days before th* gusher was 
Struck, decided to quit drilling. The order waa given, 
bat the superintendent conveniently forgot ft Ha 
drilled 47 feet mere against penalty of dtgmlroal, and 
(he bit entered the oU sands. 

n* To date all efforts to cap the, well hay* proved nn- 
aeaBtec, and th* oil is now niabtag baavanwgrd hath 
in the InlMe and the outetoe of the steal easing. 

It la an interesting fact that lately fee gravity of 
fee-all has risen from If Bean* to tV. Thl* has 
hstt tqhaa to tefheate that the oil la now betag drown 
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VH8KT stnotmoi ii Aiioruna. 

To the Editor of the ScigNnna Anuncsn 
in your Issue of April 30th Mr Godfrey assumes 
that th* center of suspension and center or thrust 
■re coincide \ center ot gravity low, and center of 
resistance to ‘be lateral motion In vertical rudder 
high 

In an aeroplane with perfect stability the renter 
of gravity should be tow. the center of thrust below 
the supporting plane yet In the center of resistance 
to forward motion and the vertical rudder below tbe 
center of suspension yet at the center of resistance 
to lateral motion In my monoplane the operator by 
shifting bis weight slightly can raise the Inner wing 
In making the turn Moan* Pbaskun 

Grand Junction, Colo. 

WXXD-OTTTIXQ 10AII. 

To th* Editor of the SttrnTinc Audiican 
1 have been a constant reader of the fkirvrim 
Amxsua* for, I think more than thirty year*— bark 
as far I can remember, anyway In tho Issue which 
I received Saturday, I noticed an illustration of a 
weed-cutting boat and a description sent by yonr Paris 
correspondent While I do not know that there te a 
specific statement In the article that It Is a new scheme 
certainly one can only gain that Inference from the 
reading 

While 1 do not remember (o have seen a weed-ml 
ting boat exactly ilmllar to that oas, they have been In 
use in this country by many of the Ice companies for 
many years. The Consumers’ Company or this city, of 
‘ * i vice-president and 
yean, something 1! 


cutting knives, yet Its purpose was the name and II 
accomplished th* same end and In my Judgment was 
In some respects better than this French devlre As 
I remember it, we merely built a flatbost about ten 
feet wide and forty feet long We mounted the wheel 
at the stern, after the manner or Mlsslsalppl Hlver 
steamboats. Instead of at the bow as In the Freni b 
boat and we placed tbe cutting knives a the bow 
They were about the same type as those used on mow 
Ing machines and were operated by the same engine 
that propelled tbe boat We morel used a small up¬ 
right boiler and a single-cylinder vertical engine for 
power, transmitting the power to the stern wheel by 
chains and to the rutting knives by bevsl gears snd 
shafting Right st the front snd of the boat convent 
«nt to the ptlot, was a clutch for throwing the cutting 
knlve* In and out of gear The knives were raised 
and lowered by a gear controlled by the same person 
This boat at times wsa run by one Individual Of 
course, It was better to have two—one as engineer 
and the other as pilot It waa arranged to cut to a 
depth, 1 think, of four feet 

I know of several boats of this same character used 
by various Ice companies and I thfnk In one respei t 
thay are very much better than the French boat as 
the cutting knlvsa are In front, and tbe pilot knowa 
Just what hs la doing all tbe time and of course, he 
ran run the boat very much nearer the shore and 
cut the weeds out In vpry much shallower water Then 
again, tbe French boat runs over the tops of tbe 
rushes, pushing them down possibly so Ihst the weed 
cutting knives would not cut them at all 
Chicago, 111 John Bc-niiam 


theory te account for the glacial period He supposed 
that the quantity of carbon dioxide oonlslned In our 
atmosphere baa Increased since that period Ang 
strom proved that Arrhenius’ reasoning was valid only 
for carbon dioxide of almost Infinite tenuity and that 
the possible variations of the tennlty of curbmi dioxide 
te the air could not possibly hare had any Influence 
on the temperature of the earth 

Angstrom's name will be forever linked with the 
study of solar radiation An Instrument which he lu 
tented for the purpose of measuring this radiation 
snd known as tbe Angstrom pyrhellomeler Is now 
widely UBed In observatories 

The government dam across the Balt River at Rnose 
veil, Arlsona Is nearing completion after about six 
years of actlVH work The dam Is excellently dem rlbed 
and Illustrated In the opening arllile of the current 
Bipcivmknt No 1794 by Edmund G Klnyon In an 
article entitled “New Methods of Polar Explorations 
tbe forthiomlng expeditions or I lent Wilhelm Kllih 
nnr and Capt Scott are described in detail as well aa 
other expeditions Tbe i urrent problems of mast In¬ 
terest to those engaged In the branches of selenee 
associated with marts* louatrnctlon are usually 
broughL Into high relief at tho annual meet.ng of the 
Institution of Naval Architects In the present year 
thta has been particularly the case A summary of tile 
lnatitutlon a proceedings Is presented The Inaugura 
tlon of the Oceanographic Museum at Monaco took 
place on March 28th In the presence of representative!! 
of the governments of France Germany Italy, Spain 
and Portugal, snd a great gathering or men of hi I 
enre of nil nations who were Invited by the Prince of 


leys imnet will l js directly between the sun and 
the earth and Its tall will sweep over and envelop 
the earth In this countillon It hi Interesting In note 
that a miracle book of the sixteenth century mentions 
the lias, j of s very large comet between the earth 
and th> sun and a phenomenon apimrenlly lonnected 
therewith The ilrcumstam-es of the imiwagi as given 
In the work are published Pi rliaps thi biggest comet 
of the nineteenth renmry was thnt of Donatt whlih 
nppeared In 1858 At tin time Charles DUkins was 
Editor of Household Words In (hi pages of whlih 
mngaxlna there apiieareil an Interesting artlilc on the 
appearance of the loinet—Interesting lmnuse of Its 
attempt to present the phenomenon In a popular way 
and alao lurlous In the light of our more advamed 
lomeUry knowledge Visible Moletules Corpuseles, 
and Ions Is the title of an article In which the mod 


Ki guard has design* d an automatic devlte I 
steadying tbe flight of uti neruplam In which use 
msdo of the invariability or the axis nr rotation of 
gyroscope For stablllrlng an ueroplnne however 
Is not necessary to have a gyrostat of great mass, a 
Ing directly opou the nxls of the aeroplane A smi 
gyroscope, weighing only a few pounds suffices 
establish iIpi trie eontaits In the frame whlih eontal 
It By iinana of these t uniat ts nirnnla are se 
through motors whleh operate the steering organs 
the aeroplane Two motors are required for this pu 
|Hwe hut they n,.iy la - very smnll and light beiam 
they ait upon thp ruddirs hy means of levers Kn 
nard has not yet had an ojiimrlunllv to apply Ills li 


The well-kqowa Swedish physicist, Dr Knut Ang 
strom, Is dead. To the general public his passing will 
moan little, because bis Investigations were not or 
tbs character that attracted public attention To the 
scientist bis death means a sad loss for In him physics 
has boon deprived of one of Its ablest Investigators 
Prof Angstrom was the second generation of a 
family distinguished ter Its scientific researches. His 
father, Johan, achieved fame by reason ot his splendid 
■lady of the solar spectrum Ills son, Knut was 
born In 1857. He studied at tbe University of Upssls, 
where he sfterwsrd taught He occupied a profes¬ 
sorial chair st tbe time of his death 
Angstrom's first researches were made In the field 
of spectroscopy By means of the spectre bolometer 
he studied tha phenomena of absorption In the terra 
rad spectrum, notably for carbon monoxide, carbon 
dioxide, water vapor and osone The*# Investigations 
gave rise to an Interesting controversy with Arrhe¬ 
nius. Water vapor, carbon dioxide and osone have 
a marked Influence on tbe temperature of our globe 
Id effect, thay partially hamper the radiation of tbe 
earth Into later-stellar space snd thus aid In main 
tale teg the surface or our planet at a temperature 
compatible With the conditions or life With these 
ffetf as a basis, Arrhenius bunt up sa Ingenious 


cr When the ay stem I 
ng organ, whose fuuirin 
s original position, |h a 


A recent report of the General Rflrilrli Com pan* 
mvcrlng the ta-rlod of the eleven months ending De¬ 
cember 31st, 1909 contains some n markable flgnrea 
During the floral year the rompany paid for pat, nta 
and patent litigation the sum uf 1904 207 whlih sum 
Is not counted as an asset but is charged over to profit 
snd loss All the rompany ■ valuable patents Tran 
rblscs and good wills stand in the lialanre sheet at 
a nominal valuation of one dollar 

Mr Richard nices an Inventor who did much to 
Improve maehlnery of various hinds, died retemly nr 
Richmond Hill, l-ong Island, at the rl|M> age or ■»-, 
years He patented the Culver swlti h and the fleet 
scaling ladder used by the New York Fire De|iarl 
ment Hydraulic water pressure systrins for sky 
scrapers snd Improvements In sewing machines are 
also to be credited to him 
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THE MANUFACTURE OF TWINE 


BY DAY ALLEN WILLEY 


BUih enormous iiunnlltliH fur varloun |> : 
manufactured from two \arl< I It s of Ubcr 
Manila and Sinai Needle hs to nay the f 
loniLH from the Philippine Islands forml 
(lie prim Ipal |ir<Mluiis of llils pniwualon of 


lea of Ubcr known as log hoppers of the mil] by means of an endless con- 
j say th« first named veyer, tbe leaves being lnld upon tbe surface of the 

lands forming one of conveyer side by aide By means of toothed wheels 

ohsc salon of tho United they aro cut lengthwlae Into ahreda. In thli atate the 
ured principally from material la paaaed through mechanical cloanirs which 

eontrlbullng tbe larg remove all of tbe pulp. Next tbe fiber paasee out of 

xti nt of Manila hemp the decortlcator end la carried to yerde edjarent to 

vhi n It la atated that the mill, where It la hung upon llnea and dried by 

tuna are ahlpped from expoaure to the beat of the sun This process con 

coming to the United eluded, It la pressed Into bales of convenient else, and 

la then ready for shipment to the United States. As 
r from the Philippines Is obtained from a already stated, tbe preparation Of Manila fiber le done 

almost entlrsly 
by hand, and be¬ 
fore being export 
ed It la also dried 
In the inn, the 
natives using 
long poles, how 
ever, Instead of 
rope or wire ai 
at the Mexican 
plants 

The manufac¬ 
ture of both the 
Manila and Sisal 
flbef Into tbs 






species of the banana family, which 
attains a height of fifteen or twenty 
feet The atems of the separate 
leaves grow In a close cluster form 
tng what appears to be a solid tree 
trunk, to tho height of ten or twelve 
feet, where they separate and hranch 
out like the limbs of an ordluary 



movable racks or tbe floor This la tbe first pmcsm 
in preparing tbe bemp—for such It bss now be¬ 
come—tor spinning, but before being conveyed to 
this apparatus, ft goes through wbat la called tbs 
finishing machine. This combines in part the draw 
Ing and Blubbing frame* of tbe cotton mill, eo that 
when the material emergea from ft, tbe strand bas> 
been considerably reduced In aise and is alightin' 
twisted, enabling ft to be colled in cans, from 
which It le fed to the spinning Jennie* While U>» 
■pinning machine Is of course designed for treating 
this fiber especially, It la as automatic In Its opor¬ 
tion as the modern self-acting mechanism, and gb 
more human labor la required to convert the eltvmfi 
Into finished product than la required In the man^ 
factors of yarn and thread from the ordinary cotta^. 
The twine ipinnlng machine lnclndea drawing rolls 
for lengthening the sliver, the material aa (t larqfls 
from them being twisted by the action of tha spindUg 
mounted upon carriages which adjust themselves da 
the movement of the drawing rolls. , t 

At feat aa the twine Is spun ft la also wound on 4 
large spool or bobbin the latter being taken to tba 
balling machine aa soon as ft Is filled with the twiner 
The balling machines are also automatic In thelg 
operation, not only winding the ball from tbe bobbin* 
but discharging the finished ball automatically whs* 
It has reached the proper dimensions Those m» 
chines are lalculatcd to wind belli weighing Owl 
pounds each where the twine la used In connection 
with binders and other agricultural machinery, tbf 
balls being parked Into rases bolding ten cacb > 
At the McCormick plant, which Is Illustrated In the 
accompanying engravings, several grades of hemp 
twine are produced, one or which Includes the mix 
tnre of Mexican and Manila fiber, aa tbla la found to 
be vory durable To show tbe dldcrcnre In the 
weight of the material It may be said that a pound 
of such twine contains 600 feet Tbe twine made en 
tlrely from Manila la slightly finer and averages 600 
feet to the pound, while the Blsal la the coarsest, av¬ 
eraging 000 feet to the pound 


California acca a way to boIvp the food problem by 
educating the farmera. 

She believes that tho farmer la nover too old to 


Machines far balling tbe twins. 


S 1 he Manila fllx r turn not aa yet 
ern mac hlnery The average day a 
a clgbticu pounds of cleaned fila-r 
iwlug and dialling the fiber la con 


twine of commerce 
la performed by 
practically the 
same process Tbe 
Interior or the 
modern twine fac- 



Tbe Hcncqucn plant furnishes tho Sisal fiber which 
la brought to this country The plant bears a re 
markable resemblance to the well known century 


plant and la frequently mistaken for the latter on 
account of Its appearance Aa ft forma one of the 
principal products of Ywatan the Siaal plant is cui 
tlvated on large plaulallomc. principally by Indian 
labor Tht young plants on these plantations are set 
out In rows about ten feet apart About the fifth or 
sixth year the plant la sufficiently matured, ao that 
the under and largir leaiea are cut, and tbe pulp re¬ 
moved by decortication, leaving the libera to dry In 
the aun, they are then bnlcd ready for market Tbe 
plant ronlluiidc to grow and produces about a down 
mature leaven inch war At the end of a period 
ranging from fifteen to twenty years the plant dies, 
and la replaced by n young one 
The method of gathering the Sisal and shipping It 
to mnrket la much more ustemailc than the process 
employed In the Philippines, for nearly all of the 
Sisal plantations have tramways extending through 
the Henequen fields, so that aa fast as this curious 
harvsat la gathered It can bo loaded directly on cars 
and drawn by mules to tbe factory, where It Is con- 


of tbe machinery 
utilised In the 1st- 
ter la missing This 

la due to the fact ™ 

that leas care la 

required In tbe preparation of tbe fiber for spinning, 
since Its appearance usually doe* not increfbe tbs 
value of tha finished product. Aa la well known, tbe 
preparatory machinery In a cotton mill Is by far tbe 
most elaborate apparatus Installed It includes the 
opening and scutching machine, by which tha material 
Is cleaned from dirt and other foreign particles. As 
tbe fiber la not a mass of tint like raw cotton, this 
mechanism la not required, nor Is It necessary to form 
It into bats preparatory to carding In tbe modern 
twine mill, however, the fiber la paaaed through mech¬ 
anism which is somewhat similar to the carding en¬ 
gine and performs the nuns duties, disentangling the 
fiber by means ft revolving aylhiden provided with 
cards which are suitable for treating ruck cosrss ma¬ 
terial Wben carded the fiber Is drawn Into a eon 
dull, through wblah It passes between calender roll¬ 
ers and emerge* from tha machine In a ooarse 
strand It la then colled ft) larga heaps either upon 


■ of twine randy for shipment 
u XAhtrr acid u or swing. 


She also believe* in teaching the yonng to be farm-, 
era 

Accordingly, the State maintains a collect of agri¬ 
culture, a university farm, polytechnic school, United 
Bute* experiment station*, *tc.V> - 
Now she propose* to Introduce the study of agricul¬ 
ture Into tbs public schools of the Stated 
A substantial beginning In this Uns has already 
been msde In the establishment of tha study In the 
high schools, later on ft will find a place fa the 
primary and grammar schools. 

Then California haa its farmers’ dob, granges, and 
farmers' unions'scattered all over the State, and tbess 
organisations sisnlas a large InflnsnC* upon the edu¬ 
cational thought of the dor 
Bvery year some kuadrsd or no farm tneOtulaa aw 
held in various parts of tha Btste and peach anshalty 
between *6,000 and 35,000 firman. - -' 7 

California has th*ta« organissf hMOntttftf to*** 
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mission la the world, cmprtstag a central office end 
Bute taaeetarr at Bamoento and a i 


b county covering a horticultural eectlon aleo baa 
lta own local communion, lnepecton, etc, while the 
trait grower! hold two State conventions annually 

Theaa an wield a strong educational Influence and 
add largely to the aum of farm knowledge In the 
Bute 

But the latest and moat striking feature of Call 
fornla'a campaign of farm propaganda la the so-called 
'Agricultural and Horticultural Demonstration Train." 

This train la tha Joint work of the California College 
of Agriculture and the Southern Pacific Company, tha 
one supplying the exhibits and corps of lecturers and 
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This led to the organisation 0 f tha "Agricultural and 
Horticultural Demonstration Train" 

And It only need* a glanoe at California's Industrial 
autlatlcs to oonvlnce one of the truth of this charge 
of wasteful husbandry 

California thirty years ago was one of Uio leading 
wheat-producing SUtea of the Union In the year 
1879 Its wheat output amounted to not leas than 1- 
707,500 tons, In 1904 the annual product of wheat had 
dwindled to 465,028 tons, a shrinkage of more than 
seventy live per cent 

California was formerly a great exporter of wheat 
and flour In the year 1882 she exported sot loss than 
1,128,031 tons of wheat and 919,898 barrels or flour 

In 1904 her exports of wheat had dwindled to 54 381 
tons and flour exports to 882 486 
barrels. To-day both the ex 
port of wheat and flour arc nil 
and the State le compelled to 
Import a million dollars' worth 
of wheat annually In order to 
keep her mills running, and 
her flour up to standard grade 
And all a result of poor 
farming, aa la evidenced by 
tha fall of the avorage annual 
ylald per acre of wheat from 
forty to leas than fifteen 
bushels 
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ttcuttnral lecturer* cover a wide field. Including plant 
culture, plant dlaeaaos, and plant poets, viticulture, ani¬ 
mal industry, dairying, seeding and soil treatment, etc. 

Special stress, however Is laid upon the vital lrn 
portance of restoring the lost fertility of depleted soil* 
and the maintenance In their composition of that 
vital element known to agricultural sciences as hu 
mus, all of which has a direct boarlng upon the Increase 
In the production of food-stnffs sufficient to supply 
the demands of a constantly Increasing population 


demonstrators, and the other a fully 
equipped railroad train comprising three 
exhibit cars, a lecture car, a sleeping car 
and diner, all absolutely free of cost to 
the BUte 

The work of the train la arranged In 
a series of annual tours, covering all the 
leading agricultural and horticultural sec¬ 
tions of the Bute 

Each serins consists of live separate 
tours, earh lour covering from 500 to 1,000 
miles, and from twenty to twenty live stop¬ 
ping places. The work of the train begins In the late 
fall and ends In the late spring It dons not specialise 
like the demonstration train of the Bast but covers all 
the leading lines of agriculture and horticulture 
IU oorps of lecturers conUlns some of the ablest 
members of the faculty of the College of Agriculture, 
and the president of the university, Benjamin Ide 
Wheeler, frequently Joins the train In IU course, and 
lend* hla aid to the work of general farm onllghten- 

The Boulhern Pacific Company very candidly admits 
IU own Interested motive* In the premises, and 
frankly explains that It discovered a serious falling off 
In Its local tonnage, and when the matter was In 
veatlgated It waa discovered that the shrinkage was 
found In the Item of farm produce 
They consulted their local freight agents as to the 
underlying causes, and were told that the principal 
cause was an exhaustion of the soli 
This was hardly believable, and the company con 
suited the soli experts of the College of Agriculture 
who denied the theory of exhaustion, but explained 
that the soil had been depleted by a praotloe of poor 



Probably one of the best tblnge In (he line of an 
agreement has Jnst been signed by the Secretary of 
Agriculture and several railroads whose lines run 
alongside of the national forests Two of the largest 
sud longest reads In the Northwest (the Clrcal North 
em and ihe Northern Pacific! have right of way 
through some of the richest timber districts In Lhu 
West and this agreement Is of great benefit 
They have In vlow both the rednctlon to the lowest 
point of fire risk from the operation or the railroads 
snd joint action by the Forest Service .and the rail 
roads to fight all Area which may start along the 
lines Roth companies have agreed to clear and keep 
clear of Inflammable material a strip of varying width, 
as conditions demand, up to 200 feet beyond the right 
of way, and to provide all locomotives wblc h do not 
burn oil, with suitable spark arresters and other 
standard equipment to prevent the drop¬ 
ping of fire An effort will alao bo made 
by the companies to bo operate their en 

glnes as not to cause fires. 

In fighting fires the rallroadu and the 

Forest Service will co-operate closely Notl 

flcation will bo made promptly to the 

Forest officers of all fires discovered by 

employees of the railroads Telephone 
wire* to make this possible will be put up 


[ Ml the hemp preparatory to 

shipment. 

It la this era of wasteful 
farmlna that California deilree 
to put a stop to, and hence In 
augurates her campaign of agrl 
cultural education 

The "Agricultural and Horti¬ 
cultural Demonstration Train" 

Is developing unlooked-for effi¬ 
cacy It was originally Intend¬ 
ed for the enlightenment of the 
presenL generation of farmers, but IU Influence is 
being carried beyond that limit. It la being brought to 
boar upon the rising generations, and the young folks 
are folly aa much In evidence at the lectures and dem¬ 
onstrations as the Vilder onei 
At each slopping place for lectures the local schools 
of all grades are dismissed and the pupils allowed to 
attend, a privilege that U evidently appreciated by all 
They crowd the demonstration cars and lecture car, 
attend open-air lectures, lectures and discussions In 
neighboring school rooms, public halls, and opera 
houads, and arq found In attendance whether the 
gathering he In the daytime or In tho evening 
The subjects dealt with by the agricultural and hor- 



Winding the material Into canisters for spinning. 


by tho Forest Be rvlte using lhu companies' poles 
where Ibis Is possible Warning whistles will alao 
be sounded by lenomotlves on occasion 
Forces of fire fighters will be assembled on tho out- 
breok of fires, and will be made up of Forest officers, 
railroad employees, snd such temporary labor as can 
be gathered by either The roBt of fighting fires which 
start within 200 feet of the railroads will be borne by 
the companies and of all others by the Forest Service, 
unless It In shown In tbo first case that the railroads 
were not responsible or In the second case thst they 
were responsible for the outbreak of the fire It Is 
the Intention of the Forest Service to patrol the rights 
(Conrludi'il on pai/i \ft ) 
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DAMMING THE MISSIS’S IP P 1 


Excelled only by the monster ilntii «< me* the hls- 
lorlc Nile River, the greatest ■ nglm-* ring fiat In the 
hlatory of the Middle WibI Ib undir wny on the M1 h 
hIhhIppI at Keokuk Jowh the point from whkli Col 
Ituomv. It Htarled his rlvir Jourm y to the far Wtat 
several )iara a go A huge dam 1> being built across 
tin MIhbIahIppI lit the foot of the rapids wlilth lie 
to the north of Ktokuk, and the ptored energy of 
lhi rlvi r Is in Ih uaed In gmeratlng over JOnntit) elee 
trhal horae-iKiviir The power will be distributed 
throughout the Middle Weal, the itrat long dial am e 
tmournlss]on ltni running to St l.oula 170 mllea 
aoulh of Keokuk where forty per cent of the power to 
be developed la now under contract The bed of the 
river at tbla point affords an excellent rork foundation 
The dam will be built of relnforud concrete, and 
ovir 000,000 barrels of cement, and 7,000 tons of aleel 
will he required In the construction of this gigantic 
work 

The darn, Ineluding abutments, will be 4 700 feet 


BY W. P. GREEN 

of 43 feet On top of the apUlway will be placed lit 
Hteel flood gates, 80 feet wide and J1 feet high, sup- 
liorted by compete piers. The piers art to be built 
Integral with the dam, being carried down to bed- 
rork on the upstream side They will support an 
arched bridge, from which the gatea will be operated 
by electric hoists. Through the manipulation of these 
galea the water above the dam will be maintained at 
it constant level at all aewona 
Four fifths of the dam, the 4,400-foot secLIon, will 
extend In a straight line acroaa the river, breaatlng 
the current of the broad river The balance of the 
dam will be built approximately parallel to the ahorea 
and at right ancles to the msln dtm This portion, 
I too feel long 133 feel wide and 138 feet high, will 
be occupied by the power house The substructure, 
hnllt of massive concrete, will contain the water pas¬ 
sages and waterwheel c hambera Upon this will be 
the superslruclure containing the electric generators, 
transformers and switchboards There will be thirty 


the power bouse, will ba the rerouting parts of tie 
generators. 

To keep floating toe and logs from entering the 
power house, an ice fender will be built upstream 
from the upper end. of tbs power bouse, curving In 
toward tbe shore This will be IM0 feet long and 
built of concrete masonry. 

Tbe construction of the dam will entirely destroy 
the government cans), built to cany shipping around 
the rapids. This canal npw consists of throe locks. 
In Its piece a single large lock will be built. There 
will thus be substituted for tbs canal s )ek> of deep 
water over a mils wide at tba dam, and 4# mUaa long. 
The government has given permission to bond tbs dam. 
landowners on both sided of tbe river will be given 
s fair price for ell lend ov e rfl o wed as the result of tbs 
creation of the reservoir 

The construction of this gigantic river project Is 
under the direction of Bugb U Cooper of New York 
city The work of excavation la well under way on 



The O es ai ws repair Mihub of munaeo. 

The ^Oceanographic Museum of Monaco was form 
ally opened on March 29th, 1910, by Its founder, Prince 
Albert I of Monaco, In the presence of representatives 
of various foreign governments. The celebration In 
iluded a pyrotechnic exhibition and an allegorical 
pageant In the beautiful bay of Monaio, a gala per 
formance at tbo opera and other festivities. Tbe 
new museum, which Is also a laboratory, Is tonneeted 
with the Oceanographic Institute of Paris aud both 
institutions, with an endowment of four million fraurs 
(MOO 000) have been presented by Prince Albert to 
the Vr*nch government In recognition of thi hoepltal 
Ity which Parle and France accord to all workers In 
the Held of thought Prince Albert Is president of 
the administrative council of the Institute, wbleh In 
eludes among Its members ex President I-oubet and 
the physicists Csilletet and Beiquerel The direction 
of the scientific work Is confided to au International 
commlttea fur It was Prlnee Albert’s design to ftmnd 
an Institute and a laboratory In which Investigators of 
all nationalities could work together for the advance¬ 
ment of tbe new science of oceanography The lecture 
courses or the Institute were Inaugurated tn 1803. at 
the Conservatoire dea Arta et Metiers. The lectures 
have since been given In the old building of the Acad- 
emy of Medicine and at the Borbonne. The new 
building of the Oceanographic Institute will aoou be 
completed, and the lectures will be given there after 
October nest 

Tbe Oceanographic Museum of Monaco, which has 
already received the popular name of the Palace of 
the Baa, Is built ob the flank of a steep cliff at the edge 
of the sea. On tbe water side the building te 254 feet 
high, while Ihe height of the main faqade on' tbe 
land Side, is 149 feet, tbe difference being doe to tbe 


slope of the cllft The length of the building, parallel 
to Ihe wBtcr front, Is MO feet The cost of construe 
tlon «xceedod 11,300,1)00 There aro only four stories, 
and tin rooms are very high, large, and well lighted 
The two lower stories whlih are partly uoderground, 
< nntaln tbe aquariums and laboratories, while the up- 
per stories are devoted to the exhibition of sounding 
and other apparatus, aud of tho rich and varied collec¬ 
tions of deep-sea fauns and flora which represent the 
result of a qnarter century of exploration Prince 
Albert, has also placed a small steamer, the “Elder,” 
at tbe disposal of the Museum 
Almost every year sines 1885, the Prlnee of Monaco 
has made a scientific cruise In the Mediterranean, 
Atlanlli or Arctic Ocean Tbe experience acquired 
with the "Hirondelle,” a stalling yacht of 200 tons, and 
afterward with the “Prlncexae Alice I,” an auxiliary 
three-masted achooner, 170 feet In length, was put 
to good use In the construction snd equipment of tbs 
*Prlnreisc Alice II with which tbe later cruises have 
been conducted This vessel has a steel hull, a length 
of 240 feet, a breadth at 84 feet, s displacement of 
1 400 tons, snd a maximum speed of 13 knots. It con¬ 
tains tbe moet Improved spparatus for taking sound¬ 
ings and temperatures and collecting specimens of 
fauna, flora, sand, mod etc, at very great depths. A 
greet iiart of this apparatns waa Invented had con 
stmeted hy the Prince and bis assistants* 

The cases of the Museum contain repres en tatives 
or all known deep-eea fauna. Many of tbeaa speci¬ 
mens are Interesting even to tbe noo-scientlflc ob¬ 
server because of tbetr strange forma, beautiful eolore, 
and pccdllar organs of sight and touch. 

These oceanographic explorations and collection* 
also possess great practical value. In sddittos to their 
scientific interest. Most edible flsbes tend upon the 


plankton or mass of small animal organisms which 
are wafted hither and thither by even feeble ocean 
currents. 

The explorations have proved that tbe plankton 
moves In a manner dependent on tbe season and the 
locality These migrations appear to be governed by 
complex laws, tbe knowledge of which, as It Is grad 
ually developed, will be of great value to the flatteries, 
especially to the steam fisheries, ss the flab follow the 
plankton 

In commemoration of the inauguration of tbe Ocean 
ogrtphic Museum, the Prlnee of Monaco baa caused 
s plaque to be struck in gold, etlver snd bronsc, Tbe 
six gold plaques ware presented to tbe praaldent of 
the French Republic, and the sovereigns of Germany. 
Italy, Bpsln, Portugal and Monaco, Oh hundred 
plaques In silver and twenty la bronss were distrib¬ 
uted among the other Invited gwssUu—iyillastration 


The Electrical World remarks that la a report sub- 
mltted by the chief signal oflksr of tbs tMw States 
army to the Beoretaiy of Wax, Jt It stalsdjhgt there 
are now In tbs army service a tidal ad 3r wireless 
telegraph stations, of which 13 «ft i* tbs United 


States, I tn Alaska, 6 to tbs * 

artillery harbor tugs, sad 7 tn 
service Tbe signal corps has pOMbaflN^fft-WMtt 
100,000-cycle alternator for wireless 
Tbe advisability r of tba Halted Bt^jptirsrlng resile 
international HadtoetacrepbUt G si tftsfrML . IW£)>' 
recommended fttr "U»s isgslIW’flHlteimt-lilfe’-qpilid ,j 
States Senate. iRnfcw 

now befog erected gt tfts Btfsag .od IMf ifrr fr Wd at 
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bmwm kah oenaencK. 

To prevent the destructive hammsring of th* nils 
wtMB depressed by (he passage of • train, • new oon- 
strnctlin two recently been dealtoed to fumlah a more 
Mbsunllxl support at (be rail Joints for them It 



vmana min. oonunn. 


consists In providing tlmbera or tlea running longi¬ 
tudinally under the ralla at tbe Joints In addition 
to thia, a number of very substantial metallic faeten- 
Inga aerre to clamp tbe ralla tlahtly in poaltion It 
In uaually tbe caae that tbe Joints of a railroad are 
arranged to come between aril not on tbe tlea 
and heavy Bahplatea are depended upon to eupport 
them Tho oonatructlon hero Uluetrated la intended to 
offer an improvement on eucb an arrangement of tbe 
Jolnta As abown In tbe accompanying engrav 
Ing, tbe two tlea A. between which the joint come*, 
are depreesed, and on them la laid the longitudinal 
timber B The latter la clamped down to the tlea by 
meant of a metal taalenlng C, which la ahown In full 
in Fig 1 Title la aubatantially ot U fonn, and may he 
termed a “saddle piece " It la preferably mortlaed into 
the Umber to tbe depth of Ita thickness. Tbe base 
flange* an secured to the tlea by meana of aplkea 
Kacb aaddle piece ia cut out at the top to form a hook 
or Up that engagea the outer aide of the rail bate and 
thua prevent! outward movement or spreading of the 
rails. At the Joint the ralla are connected by the nanal 
fishplates and bolta and aro secured {Irmly to the 
Umber B by means of a metallic fastening D such aa 
■bown In Fig 8 and a pair of fastenings B, such aa 
abown in Fig 4 Fig 5 la a croaawectlonal view ot 
tha rail Joint, and shows how these fastenings are 
applied The fastening D la approximately t.-sha|>ed, 
and passes under tbe bate of the ralla, being formed 
with a hooked portion, which engagea the Inner aide 
of the rail base Over thla hook, one of tha fastenings 
B la applied, while at the opposite aids la another 
fastening B. tbe fastening D being rut away to receive 
It Thua a very strong Joint la provided, which ahonld 
reduce the unpleasant hammering notae at the Joints 
and also increaae the safety ot the railroad The In¬ 
ventor la Mr Henry Orase of Alvin Texas. 

ruez POST A*CHOI 

A patent baa recently bean granted on a novel 
method of supporting a fence post, so that it will with 
stand excessive strain. The construction will be especi¬ 
ally useful tor anchoring corner pasts. The device la 
very simple and inexpensive and may be readily at 
tarhed to any post In our Illustration, we show In 
Kig 1 the construction applied to the ordinary fence 



post, white In Fig. I la abown tbe construction nsed 
(or corner posts. In both Illustrations the post la 
daalgnated by tbe tetter A At tbe bottom of the post 
Is an anchor plats B, which at one end la Battened out 
to form a Made O Tbe opposite end ot tbe anchor 
plate la doubled upon Itself to receive the lower end 
of a diagonal brace P, the upper end of which le 
bolted to the poet An angle brace B Is secured to 
tbo opposite aide of tbe post and connects It to the 
anchor plate B The spikes which pass through the 
anchor plate are long enough to be driven to a con¬ 
siderable depth In tbe ground, and serve is additional 
means for prevenUng tbe anchor plate from sliding out 
of poaltion In use a trench Is dug at the point where 
the post I* to be erected The trench le Just wide 
enough to receive tbe anchor plate B, and the blade 0 
of tbe plate la driven Into the undisturbed ground at 
the end o( the trench, thue affording a firm anchorage. 
Thereafter the poat la erected on the anchor plate and 
the braces D end B are bolted fast For comer posts, 
tbe anchoring device Is used In duplicate Tbe bladea 
C ot tbe anchor plate are driven Into the ground at the 
aide, where there will be a lifting strain Imposed by 
the tension of the fence wires. The Inventor of thla 
anchoring device for fence poets Is Mr Julius Laux, of 
Fla ton la, Texas. 

Antoni ypiim* roi urueiuTne nun 

A recent patent discloses an Improved method ot 
purifying ammonia, so as to render It anhydrous In 
refrigerating plants The object Is to produce a high 
grade of anhydrous ammonia continuously while the 
compressor Is In operation Au apparatus la provided 
which Is connected In tinnlt with the compressor and 
condenser and removes a portion of the beat from 
tbe compresmsd ammonia so as to condense the oil 
and water vapor and ixirmll dry or partially cooled 
but uncondensed ammonia 10 be delivered to the con¬ 
densing coll In thla way the amount of coullng that 



ATOAKATDI TO* FUlIFYniB AMMOPIA yOl 
HFBIGIEATUrO STSTIMI 


Is required lu tho condenser In reduced The passage 
of oil 1o the condenser Is prevented ami the ammonia 
la condensed separately, so that only pure anh>ilruus 
ammonia Is delivered to the expansion valve Tue 
apparatus comprises two holders or drums A and B 
whith are connected at the bottom by a pipe C Tha 
drum B Is preferably raised above the drum A Tbe 
compressed ammonia enters the drum A, through a 
pipe D then paases through one or more connecting 
pipes B to the drum B after which It passes out 
through tbe pl|ie F Tbe cooling system consists In a 
pair of water chambers 0 and a pipe B, connet ling the 
top of the water chamber In drum B wltb the bottom 
of the chamber In tbe drum A The water passes 
through the cooling system In the reverse direction to 
tbe dow of ammonia through tbe apparatus The 
temperature and rate of flow are to controlled that 
there will be no condensation of ammonia In tbe gas 
holders, but all tbe oil and water vapor which may 
be carried along wltb tbe ammonia will be condensed 
In these holders and accumulate In tbe lower portions 
If the valve In the pipe 0 is opened, the oil and water 
will flow Into the bottom of tbe drum A and may be 
drawn off at that polqt The object of letting the 
pipe from the compressor pans np through the oil and 
water In tbe drum A la to heat the oil And thus pre 
rant aa far as possible the loaa of ammonia The 
Inventor of thla apparatus Is Mr Lawrence Wagner 
of Missouri Avenue and Missouri Pacific Tracks, 
Bedsits, Missouri. 

m WUM I MAT AffD TOT?, 

Tor tbe benefit of campeTS, hunters, and the like, a 
folding tent baa recently been devised which may be 
pecked tats a very small compare and which may also 
be sot verted lato a canvas boat Our Illustration 
rtop* tbe device in Its two forms, partly broken awey-' 


to reveal the framework It will bn observed tbat tin- 
upper portion of the tent comprises a pair of lasy 
tongs A, connected by cross bars B These are buji- 
portad on four poata Indicated at C and />, and the 
structure Is rendered quite rigid by weans of a sys¬ 
tem of guy wires. Swung from 
pair of bars £ which support 1 
upper portion of the tent frame li 
proof canvas, and In addition to I 
canvas section which may be fa 
section by means of buttons, thui 
tent, and the occupant cab alee 



wlilih Is 1 decided Improvement over using tin ground 
for a bed When breaking ramp tin posts c and f> 
are withdrawn from their am kits and th<- Inrj tongs 
are folded up, so that the entire framework of the 
tent may be placed In a small bag To convert this 
framework Into a boat It Is extended and Inverted, so 
that the cross bnrs B form the bottom of the boat 
The liars K of tbe hamrnoc k arc booked to the frame¬ 
work at one end and fastened together nt thetr outer 
ends to form a bowsprit for the boat- The bowsprit 
Is brnred by a pair of arms H which are hinged to the 
cross bar (] It will he observed that the lnr> tongs 
at J are <vtindod to form oarlocks and tbe posts C of 
the tpnt are so conelruitid as to form intm Tho oeat 
of (he boat Is supimrtid on a pair of longitudinal 
beams h The rsnvss lop of the tent Is applied to the 
framework Im losing It und thus forming n lint bat 
tomed ranvHH boat of large rapacity Mr Joseph 
Vagbl of Bethel, Conn lias just scoured a patent on 
tbls convertible boat and tent. 

mix it arid rot focxet kemobahda 

A patent bas recintly been grunted on an Improved 
jiocket memorandum book, which is provided wltb a 
novel Indexing system The nrsi leaf of the book Is 



whlib notes are to be kept i he other leaves ot the 
book arc cut with Berles or tubs as ahown In ilu il 
lustration the tabs on em h leaf torn Hjmiullug in 

number to the topics provided for In the topti list. 

When notes on asubJeLt are entered on one or the haves 
of the book, all the tabs of this Icar except that oppoelti 
the topic to whlib the notes relate are cut rway 
When ft leaf Is filled, it tun> be removid and filed away 
In a card Index It It is desired to pt rmlt the bar to 
remain In the memorandum book artcr It has Ih-cu 
completely tilled the tab In partlall) < ul away so that 
II will still serve to locale tin leiif lint will uot tnnr 
fere wltb tbe thumb In rendllv dmllug the n< xt tab 
underneath in the Bnme aeries in this wav tin 

eDtlre nicmandum bonk Is no nr mogul thnt tie 

matter It contains Is always properly Indexed, and 
may readily be referred to whenever desired hur 
theminre the material Is so plated and the leaviv. 
are so arranged that when they are removed and died 
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tt a card Index nn transcribing of the notes le necca- 
■ary Tim device should be of particular advantaae 
to the modern farmer, horticulturist, gardener, or 
stock man. who must have uolBe convenient way of 
collating and preserving the data or ble dally work 
If he la to got a full nitaanre of profit and satisfac¬ 
tion out or bis experience from year to year He 
cannot afford to trust bis memory with much impor¬ 
tant delHlI, and nu elaborate system of keeping a 
record docs not nppcnl to him The pocket memo¬ 
randum hook with topical Index should meet bis needs 
The Intcntor of Mils memorandum book la Mr B A. 
Dagby 1107 Jliuok Sueel, Louisville, Ky 

IMPROVES TRACE SAKDER. 

I’lctured In tho accompanying engraving la an im¬ 
proved track Bonder Tor use with locomotives The 
appitrulUH Is so arrange, d that two Jute of compressed 
air are employed, one or wblch Is directed against tbe 
sand In tho sand box, serving to agitate It, while the 
other acts to discharge the same continuously and 
smoothly Spec ini precautions are taken to prevent 
tbe mules from Is-lng clogged with sand In our 
Illustration the sand box Is Indicated at A The 
santUr easing B Is substantially of V form It la 
ibrcoeled Into tbe. sand box and bold In placa with a 
lock nut At tho opposite cnel of the casing Is a plug 
C. provided a 1th on extension D constituting tho 
nozzle 1 At the extreme Inner end of the extension D 
the bore Is constricted to form a Jet opening, which 
comniublcates with a recess In which a ball F Is 
placed In sddltlon to this, there la an Inclined Jet 
opening H At the opposite end of the plug there Is a 
screen // which serves to strain tho compressed air 
that enters by way of plpo J In the other lug of the 



IMPROVED TRACK SAMDEK, 


Y-«haped rasing Is the plpo L, whloh leads to the 
point at whloh It Is desired to discharge the sand 
Within the casing, and extending partially over the 
paauage hading to pipe L Is a shelf K In operntnm, 
when lompresned air Is admitted to the noxxle It forma 
Its way past tho ball F Into the sand or the sand box 
A A portion of the air Is directed backward to the 
Jot openldg F, producing a partial vacuum, wblch 
causes the sand that la ugltatcd by thp other Jet of 
nlr to (low along the shelf h and thence be carried 
down llu discharge pipe I. Ihe ball F prevents the 
eonstrlilod opening in tho nozzlo from being clogged 
with sand, and this consult ted opening serves to 
reduen the lluld pressure by permitting Its expansion 
past the ball F, so that a destructive sand blast Is 
avoided thereby The Inventor or this Improved track 
sender Is Mr John Henry Watters of Augusta, Oa 


BRIEF MOTES ABOUT HEW IMV1MTI0MS. 

The singing sign whkb has been recently placed 
in front ot a Denver business house Is a visual as 
well aa audible means nr altractlog tbe attention of 
paBsers-by Tho parthular sign referred to displays 
the word Dt utlstB ’ and Is or the elm trie flashing type 
The Illumination of one lath r follows (he other, and 
aa thi lamps comprising each Utter are flashed, a 
wooden hnmmer strikes one of a group of orchestral 
chimes flicro Ib a different hell for each letter, and 
the thlmes represent a (oinpleln octave The com¬ 
bination of sounds maj he varied at will with but lit¬ 
tle trouble 

The Illuminated eh vator threshold Is a new mean* 
to prevent what Is n quite common form of elevator 
accident The elevator attendant, making hundreds 
of stops In the course of a day, Is not always enabled 


to bring the car to a halt at the exact floor level, sad 
a very slight variation Is sufficient to give tbe paasen 
ger a Jolt If not more serious Injury The floor ot 
tho car being held an inch or two above that of tho 
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building Is likely to trip the unguarded peraon about 
to enter the car, while persons stepping out are liable 
to be thrown down. The latest method of avoiding 
this 1s tbe Insertion of • pair of plate glsse lenses In 
the metal of the threshold, with an Incandescent lamp 
under each. These are kept in operation all tna time 
tbe car Is In use. The lamps era supplied through 
tbs elevator cable In the same manner as the over¬ 
head lamps This device hss been tried with eminent 
success in some movlng-picturo eetabUshments, where 
the rear seats are slightly shove the level of the aisle 
floor 

The Jobbing carpenter moving around from one 
place to another, and locating for a few day* at a 
time In one epot, in the course of his peripatetic career 
Is compelled to spend considerable ot hla time In tho 
< obstruction of wooden horses or trestles, which are 
generally so necessary for bis work These things 
are of such an awkward shape and else that It Is out 
or tho question to carry them from point to pojnt, so 
be Is compelled to build them In many cases before A 
can proceed with bis work To moot aurb demands, 
horses of steel with collapsible legs have recently 
been made, so tbat tbey may be readily packed up 
and carried from place to place Tho legs fold over 
on the back of tbe trestle when not In use and when 
being transported, and lu this form tbey are very 
compact. UclDg of angle Iron, tbe trestle 1* not heavy 
and is almost everlasting 

ODDITIES IM IKTEETIOMB. 

Hat FABTKkKa.—Tho recent agitation against losg 
hatpins has sol a Yankee Inventor to thinking He 
has arranged a hatpin which Has no exposed point 
and which docs not have to be removed from the 
hat, but wblch may be operated to engage tbe hair 
by giving It a bait turn. The hatpin extends from 
side to aide of the crown of tbe bat, and Is provided 



A KOVEL TYPE OP HATPIK 


with a series or books or grapples sharply pointed at 
tbe ends, so that when the pin Is turned they will 
hook Into the hair Whether the hat fastener has 
been tried In actual practice we do not know but tt 
seems ns If thorn would be considerable danger of 
entangling tbe hair In the curved books 
Device kob Dsawino os and Ratios ino (hrsMtloKn — 
An inventor docs not bate to go far afield Tor objects 
upon wblch to exercise bis inventive faculties liven 
In tho most commonplace matters of everyday life 
there Is room for Improvement Take, for instance, 
tbe method of removing one's overshoes the usual 
way ot teetering on one foot while trying to kick 
tbe shoe off the other foot Is most awkward, to say 



row* rat deawtm# oe in xzxotm 

OTKZREOES. 


tho laast Recently, an Inventor has devised a little 
attachment (or the cane or umbrella, whereby one 
can stand firmly on one foot and steady blmtelf with 
tbe umbrella while removing tbe overshoe by pressing 
the lug at the back of the overshoe against the attach¬ 
ment on the umbrella. The lav so tor him provided a 


' 1 1 H& vU&O* ' 

more elaborate lerice to gold the dveraboa In piaoo 
while drawing It oh. The lug at the heel of the over¬ 
shoe to ao formed that It ogn Da engaged between a 
pair of jaw clamps, one of wbtah In fixed while the 
other la spring-actuated Tho device la appMoaUe to 
a cane, and running from tbe movable jaw to within 
a convenient dlstanoe of the head of the cane to a 
rod, which may be lifted to releaae the lawn 
Lusonoc* Gun BtoHra^When using a gun In tbe 
dark or deop twilight. It to very difficult to aecniw 
accurate aim, because the sights are Invisible This 
difficulty baa frequently been experienced by sentries. 



who should be able to cover an approaching enemy 
with accuracy, In order to secure their own safety 
as well aa that of the ramp To enable this to be 
done, on Inventor baa recently devised a gun In which 
tbe sights are luminous This to effected by meana 
of a pair of email electric lamps lighted by batteries 
placed in the stock or the gun Tbe sectional vlewli 
tn tbe accompanying out abow how tbe lamps are ar¬ 
ranged The slghta are formed with prisms, wblch 
at their lower ends communicate with chamben In" 
wbtih tbe lamps are located Tbe lamps arc lit only 
when tbe trigger Is partially pressed, so tbat It to 
not necessary ror tbe sentry to expose bto where¬ 
abouts until bp Is ready to lire Tbe sights are of 
such a nature tbat they may be used tn the daytime 
with thp lamps disconnected, a switch being provided 
for opening or closing the lamp circuit 
flerroHT roa Kikctmcaiiy Hkatku Flatirosr —A 
novel nupport has recently been Invented for elec¬ 
trically heated flatirons It to so arranged tbat the 
current Is turned on only when tho Iron to on the 
support. Tbe support constats of a metallic base 
provided with legs of Insulating material and upon 
which to mounted. In Inclined position, a plate of 
slate On Ibis tbe flatiron to adapted to be supported, 
so that the bead of tbe flatiron will slide down and 
bear agatnBt a block of Insulating material at the 
rear of the base In this block are two sockets, pro¬ 
vided with metallic clips forming tbe terminals of an 
tleclrlc current Tbe flatiron, wblch to provided with 
tbe usual heating colls, has two terminal pins near 



the heeL These are adapted to engage tbe ctlpe whea 
the (no la Id MWn « Uto stats, This completes 
tbs circsit through the eetto, and asms to beet Utt 
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Let These Experts Advise You 

In important test* or races, where absolute accuracy is 
necessary, the Warner Auto-Meter is the only speed-indicat¬ 
ing device considered 


On the can of quality everywhere—the can of experi¬ 
enced motorists—the Warner Auto-Meter occupies the place 
of honor 

These men know that a speed-indicator must be accurate 
and reliable under all service conditions or it is worthless. 
They know—often from experience—that this accuracy and 
reliability are found only in the Warner Auto-Meter—the 
aristocrat of speed-indicators. 


Warner Instrument Co, 883 Wheeler Are., Beloit, Wia. 


liquids, distributed through the work 
Ings Tho greeter the quantity ot such 
volatile liquid, and the greater tho ex¬ 
tant of surface exposed to tha wavs of 
explosion, the ruoro rapid and effectual 
Is the absorption uf heat The liquid 
used for this purpose at present Is 
wafer It Is necessary to wet or sprinkle 
every part of the mine In which eoal dust 
exists This precaution Is enforced hy - 
law In Germany and Austria but not , 
elsewhere even In Kngland, America, or ' 
Franco Most of the water applied to 



A Home-Hade 100-Mile 
Wireless Telegraph Set 


Tlio water soaks Into the porous rock 
and loosens It, causing danger of car 
lug In very hot mines, the rapid evap 
oration of the wide r produces an ex 
ceed-lngly damp atmosphere, which Is 
very Injurious to the efficiency and health 
or the miners 

The Krushopr process Tor the preven 
lion of coal dust explosions, which has 
recently been patented In Germany, em¬ 
ploys Instead of water a viscous paste, 
of such chemical constitution that It does 
not evapontc npprerlalil> nuder the In 
lluenre of the normal air current, but 
evaporates rnplclly when exposed to the 
heat nf a snmll -xpluslon Owing to the 
adhesive character of the |iaate, It can 
be applied to all surfaces horizontal 
vertical and Inclined and In about eight 
times I he qiinnllty which Is possible In 
the case or water The thick paste, fur 
thsrmore, docs not soak Into the rock 


explosion which In Its nature Is pro¬ 
gressive, can he arrested hy applying 
thli mixture lo tin first hundred yards 
of the gallery this distance being snffl 
ctent to cause the explosion to die out 
owing to tack of explosive material In 
the actual conditions nf mining the 
original Ignition of coal dust takes pines 
in almost every case, at tho faco of the 
(Concluded on pops ) 


A Country House, Automobile, Garage 
and Naphtha Launch 

COMPLETE, FOR $2,000 

IN (he June issue of American Hon im and Cardona dm wB appear, 
1 from the pen of the well-known author on Furnture, House Fumnhmg and 
Decoration, Mas Esther Singleton, sn article on “ How it is Posable to Ob tan a 
Smal Country House or Bungalow,” also a Garage of the Knock-down Type, and 
a Bast House, far the ncbculoody imsD tum of $2,000. That a not at. The 
article, which a fully Burtrated, dwwi how the house may be completely fur 
rushed, wkh the cost of each article. Would you believe that the amount named 
above include* the enbre cost of furaahng? But it aho includes the cost of an 
automobile and of a naphtha launch I Tha a no hry tale. The article fiediet 
the cost of the house, the garage and the boat house; the cost of the automobk 
and laiBch. It abo gives the exact cost of each article of furutnre, and each 
piece a Burtrated, to that the reader can judge for hanseV whether the objects 
described appeal to ha particular tarte. 

No family pUnnmg for an mexpenove summer outmg should fal to send for 
tha aterestag aaue. No article ha* ever been publahed which provide* for so 
much at to me expense. It deal* wth facts and fifties, and no one a fitted to 
•peak on tha wbject with greater authority than tha expert. 

Tha atue contain a large number of other artidei on (fivers subjects, al of 
interest to the practical man or woman who is mterested a country bfe a Ms 
broadest sense. 

The June asue of Amoricon Homo* and Gordon a sent to any 
address for 25c Subscrie now for the year and re cei v e the thrteen awe* from 
June I, I9l0,to July I. 1911, for the full oinafroo price of csie year, $3. 

Address MUNN fit COMPANY, Inc, 

361 Bsoadwgy, New York, N. Y. 
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the honest brown egg, but by the white 
en which hu been steeped in a dye 
which renders It vlaually Indlstlngnlsh 
able from the real article Again, when 
milk happen! to be Of a buff tinge, It ll 
commonly held to be richer than white 
milk. Of rourae nothing can be eaalor 
than to satlnry thin preference for a 
milk of a creamy a hade White-looking 
batter la disliked aa looking too much 
like dripping The remedy la alraple, It 
la artificially colored VcgeLablea mult 
be bright green to make them look freeh, 
the conautnera or them being quite will¬ 
ing to Ignore the fact that copper doea 
not make them freeh or wholesome On 
the other hand, curloualy enough, bread 
moat be white. 

"It la, of courae, perfectly natural to 
take color as a criterion of the dietetic 
value or flavor of food, and the attrac¬ 
tive or unattractive appearance of food 
may make all the difference aa to whether 
that food la, or la not, aaalmilatod prop¬ 
erly The deoelt which Is practiced by 
artificially coloring food may thua serve 
a useful purpoao, no long aa the coloring 
matter la harmless, but as a rule the 
proceeding la an Immoral one. It doea 
| not follow that because food fa unat¬ 
tractive Its value aa a rood la ail. while 
every font) of sophistication la open to 
commercial abuse. A correspondent last 
week submitted to us a brown-shelled 
egg which on opening displayed a gor¬ 
geous red coloring scattered chiefly 
through the while On analysis the 
coloring proved to be an anlltn dye The 
dye had deposited s nice brown on the 
shell, but m saoeet had permeated Its 
ports, and, meeting with the slightly 
add contests, was changed to a port- 
wine color inside. Until the egg was 
opened, therefore, tt appeared perfectly 
attractive, but on opening It the test to 
bet tt quickly disappeared.** j 
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How to Make Fignripg Easy asd ! 

UKxoaplUwd by uanctba CoMpMMMf. FHtm 
peers ago an adding machine **• a tu n uu y. Present 
business method* make it a neceskfr. No ofice is 
considered complete unless equipped with one. 



Gas, Gasoline and 
Oil Engines 

Including Producer Gas Plants 

By GARDNER D H1SC0X, HE. 

Eightwmntk UWoa, Enlmr^Ummd R.mt 

T l IS new mined and ralarsed edition la a com 

inntallalion, opetatfon mid BafaletuMtcr at 
R*a, gnMollna, ktt n#ena and crude petroleumengine*. 

Il (rents on the theory of gu, gmaotine nod irft 
enrtuen an derignml and manufactured In the 


ii the gnu ration of producer gas and Us utilisation 
i f^ua engine*. A flat of the leading gaa^and oM 
anadn wllh their addreanea, la Included a* well a* 
lint of United State* patents Ivuied on gns, gaeo- 
tnr and nil rogtnn and their adjuncts from n^s 


Instructive Scientific Pipers 

ON TIMELY TOPICS 

Prlet 10 Pants each by nail 

ARTIFICIAL STORE By UP Ford. A 
pa(Kr of imoienwr jprerltaal^ vn)u« ^lo the 

S^K"S 

excellent presenlalion of modem views, 
luMy lllicrraied Scientific Amsniiaa , 

CORSTRUCT^ 0 OF ^R 

artalc hoipannc AwaaicaK Pvrrvx- 

mknt n<> MBS. 

HOME-MADE DYRMIj^ ^ ftimirit 
PLATING DYNAMOS, St marine Aaa I 


DYNAMO AND MOTOR COMBINED. I 

1*1.11* dMUII-.l nndllhi^ratidInttcivirrivlc I 1 

The mtuhlur. can l»e run dlGc/u dynamos I 


Prtoa 18 Cants Etch , by mall 
0rt *MWW T 'cOMPANY r I»o. 

M ■n.lariT New Yeth 


HALLEY AND HIS COMET 

TW |W 111* U i-tW ttUwtllliMd iwa h . R n a.altil W*WT, itefly l in a n 
HaDay', MHt W n twnal aftw a lap** af (maty-fin pan. Vhj nat Ian all aW this 

Scientific American No 19. Vol XCVIII 0«s Pbosphoreeceoc* ud Meteor 
Trsla*. An article in wliich tile lnreMlK.ttoo.ofC C Trowbridge of Colombia 
Univerally are deacnlied, (howlng that the after-glow produced from a vacuum 
tube resemble. closely the eltect produced in the iky br the passage of meteors 

Scientific American No 6, Vol XCIX Th* Mystery Ol Comets. An article In 
which the famous comet, of the laat century are enumerated and described and 
modern cometary theories (llacuiaed 

Scientific American Supplement No 17,8 Ancient sad Popular Idee* About 
Cowrote, Queer superstition, about the strangest of heavenly bodies 

Scientific American No 7, Vol Cl HsHay*s Comet. An interesting article by 
Ur Alexander W Robert,, in which the general history of Halley’, famous 
comet la sketched with comment, on It. past appearances. 

Scientific American Supplement No. 1705. Tb# Next App*rttleo( 1910)*f Halley's 
Comet. An important article by H C. Wilson, with a map giving the portion 
of the comet relatively to the orbit, of the planets from September 15, 1908, to 

July ij, 1910. 

Scientific American Supplement No 1632. Halley's Comet. An article by V W 
Henkel. F R A S., which tell, how Halley came to diwsover the comet which 
bear. hi. name, and how mathematicians have plotted ill orbit 

Scientific American Supplement No 1770. Bfmuf HaBey. A biography by J 
K Gore. M R 1 A , of the mm who dispelled cometary superstitious and popu¬ 
larised the law of gravitation. 

Scientific American Supplement No, 1773. Ugbt Preeawre aad Cornett' .Telle 
An explanation of the vagarle* of a comet’, tall, by Arthur Stanley Bddlng- 
ton, F R A 8 

Scientific American Supplement Noe. 1788 and 1789. Halley'* Comet. By George 
F Chamber., F R A S The moM thorough article which ha. tbu. far appeared 
on Halley ana Halley's comet. 

Scientific American No tj. Volume CIL Cood eased FecU A boat Halley’s 
Comet. By H W Griggs. A few facta presented in condensed form for 
those who wish to follow the course of Halley’s comet In the heaven*. Map, 
showing the apparent path of Uallay’i comet through the heaven, and the 
relation of the orbit* ol Halley’s comet and the planet* 

Scientific American No 16, Volume CII. Halley's Comet at tts Br ightest . By 
Profeuor Henry Norris Ru.m 11. A limply worded astronomical artlcla telling 
how Halley'* comet wm. dimovered on it* present return, when it will appear at 
it* brightest, where to look for it, what it 1. oompoaed of, etc 

Scientific American No 18, Volume CII How to Make * Mtekl #f theOrkk of 
Hatley's Comet, Showing ite R.lstfve Poeldoa te the Barth’s Of**. De- 
rigned by Jam*. K I.ynrh Bv meant of thi, model many of the phe no m ena 
of Halley', comet can be explained. 

Scientific American Supplement No. 1772 PhetographlRg Comet*. By B. B. 
Mariurd, of Yerke. Observatory A practical article on how to photograph 
Halley's comet 

Scientific American Supplement No 1778. Hslley’e Carnet. An article In which 
the suggested observation* proposed by the Astronomical and Physical Society 
of America are given, 10 far as photography and spectroscopic obmrvatlou* are 

Scientific American Supplement No. 1782 HaHay's CiBJetery lltha Halley's 
own account of his (nvertigations on orbit* 

Scientific American Supplement No. 1783. HMtey's CMS*• Se*R from the 
Barth. A table prepared by the distinguished Oceanwich astrooocBer, P H. 
Cowell, giving the ecliptic co-ordlnste» of HeUey’e comet to two decimal 
places at interval, of four day. through an arc estt tt dlng from oos end to tb. 
other of the latu* rectum of Its orbit. The flgmree apply epproadmstaly to any 

Scientific American No. to, Vol Cn CaaM the Mth CMM*; with e Cemat? 
An examination of past comet scare* aod th*gme ri l peekbUity of cotUsion of 
a comet with the earth. 

Any one of the** paper, will be mailed on raoaipt of 10 coat* Th* mi tire sat will 
be aent for I1.70, Order from yoar newsdealer or from 

MUNN * COMPANY, Inc, 361 Bt mimv, Hm YofrCfcr , 
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The Always-on-Duty 
Telephone 


Your Bell Telephone is on 
duty 1440 minutes evenr day. 
So is the telephone exchange; 
so are the toll lines which rad¬ 
iate through the neighboring 


You want service at once. 
That is exactly what the Bell 
System endeavors to give you 
—immediate attention, instan- 


late through to iM. 

distance La which connS JW '°, reC ? Ve Y Z 
you with far-away cities and M a a ‘ y point, and connect 


other radiating systems. 

The whole Bell System Is on 
duty 1440 minutes a day—and 
if any of these minutes are not 


used, their earning power is telephone customers would be 
irrevocably lost content to stand in line, or if 

i,. .. D c .. their communications could be 


if any of these minutes are not 
used, their earning power is 
irrevocably lost 

Like the Police Force or the 
Fire Department the telephone 
is not always working—but It 
is always on duty ana always 
costing money. But you would 
not be satisfied with the fire 
department if your burning 
house had to take its turn; nor 
with the police force if you 
had to wait in line to receive 
protection 


you with any other point— 
without postponement or 
delay. 

It would be much cheaper if 
telephone customers would be 


referee or the piled up to be sent during slack 
t, the telephone hours; or if the demand was so 
working—-but It distributedas to keep the whole 

ity , and alwa ys system comfortably busy for 
WjPW 1440 consecutive minutes a 
with the fire 
your burning ' , 

ke its turn; nor But the public needs imme- 
: force if you diate and universal service and 

line to receive the Bell System meets the 

public’s requirements. 


QUICK Tire Changes 
—a great saving in 
time and labor with no 
loss of safety, come with 
the use of the Fisk 
Removable Rim carry¬ 
ing inflated tires. Three 
years of hardest work 
have proven itB absolute 
practicability. 

EMDVABLE 

Simple, light, strong Quick 
in operation Few parts (only 
5 nuts to remove) No special 
tool required Kane of opera¬ 
tion unaffected by mud or 
water We know it it The 
Best Investigate and you will 
be convinced 

Flik Qnahtj Tim ire made 
ill four Ilyin, To Hr all 
Hum Bolteil-On, timelier, 

Q D 1 linrlirr, anil Dunlop. 

Wnte for our removable 
Rim Booklet 

THF FISK RUBBER t OMPANY 
Dm- U Chicopee 1 mu, Mau. 


American Telephone and Telegraph Company 
And Associated Companies 
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The Easiest Car to Operate 

VOU will not only find the I H C auto buggy the easiest to drive, but it i» 
1 so simple and easy to operate that your family can use it with perfect 
safety On pleasure trip* anywhere, over all roads, up hill, through sand 
and mud, the I H C get* there and back quickly, safely and surely 

The I H C Auto Buggy 

will travel any road at 1 to 20 miles an hour The large wheels protect 
you from jars when going over rocks, clods and humps. The solid rubber 
tires make punctures and "blow-outs” impossible 

For business or pleasure it is the most sensible, servicable vehicle 
The International auto wagon has the same engine construction as the 
auto buggv It will meet your requirements for a light delivery wagon. 
The full elliptic springs (36 inches long by It inches wide) and the long 
wheel base make it easy running and give it a stylish appearance See an 
International agent or write to us direct for further information 
INTERNATIONAL HARVESTER COMPANY OF AMERICA CHICAGO USA 




ThoR.ill Ti .in 

' Automobiles S Mol «r Ro.iK “| 
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IUU1IL' in KorelKii couuu'eli" ' * ,Wl ji r<i prr jv 

uunlimi potunc , .1 |*f y. 


A .MONO the lew known, but bj no nxane Jew 
Important, mitloiiH or the broad flild of u(tlv 
IIy covered by thi DipartmnM of Agrliul 


tlnn or good mad* daux ha< k tu (In year I but, whin 
a mudext appropriation of 810,000 »hi tmple, In enable 
the Hecretarv of Agrhulturc to Inaugurate the work 
To date a Mint of nearly hair a million dollara haa 
been appropriated, and If thla year'* estimate be In- 
iluded the total rtarhea about xlx hundred thouwnd 

A full account of the growth of this movement la 
presented on another page or (his Iwue aud It gives 
ub mueh pleasun to draw particular addition to that 
lira Ilf b of l he Offlie of Public Honda wlilih la known 
aa the [million of Teats We make thla aiaclal refer- 
once on afiount of the high iharactar of Its organlui- 


we are Informed hy 
tqulppeil with the li 
used In European I 
niiniln r of addllloni 


nipreiuilon that no autb dlvl- 
r of fuit thla laboratory ax 
it lor A IV l’age, la not only 
ind moat Improved apparatus 
atorWa but lias developed a 
ala, aueli as those for tough- 


Scientific American 

The establishment of tbs nobis principle of Inter¬ 
national arbitration will be, after all, merely a repe¬ 
tition In the international world of a process of evolu¬ 
tion from barbarism to civilisation, which baa lone 
ago taken place In tbe Individual national world Far 
back in tbs beginnings of human history, the princl 
pie of self redrvee wai paramount If wrong or fill¬ 
eted wrong was done, tbs Injured party encompassed 
the death of hla enemy by such ready means as might 
be at band Oradually, with the growth of Intelli¬ 
gence, It was realised, not only that tbe Injured party 
was but a poor Judge of his own cause, but thet tbe 
principle of self redress was subversive of tbe peace 
and happiness of the community It was realised, 
also, that the man whose brain was clouded with the 
smoke of furious passion, was not no well qualified a 
Judge as some third and disinterested party, who could 
look upon the rase In dispute with an Impartial eye, 
and so, gradually but surely, tbe principle of arbitra¬ 
tion took shape and became the (table rock on which 
our wonderful modem system of national Juritpru 
dence has been ererted 

We have before us a lucid review of the growth of 
the primIpk uf national arbitration In a pamphlet 
published by the Maryland Foace Society and written 
by Tamcx Brown Scott leiturcr on International law 
In the George Washington and Johns Hopkins uni 


vale litigant Hiibmltted his mntrovcrav to an arbiter 
of hla own vholie for decision at• nrdlng to the inn 
gib mi »f u good and Imparl In] man til the magis¬ 
trate or Judge ilioaen from en ottUlsl Hat or panel 
la preferred to a illlxen arlillrnlur, ('ll the arimlnls 
tration or Jiixllee lx regarded as lh« dtltv and there 
fore the right of tin Btste aud a Indicia! system la 
pniiarid for nod Imposed upon the illlxoo 
The author of the paper si ex the name urn oiixclnua 
development taking plain In the gradual growth of 
arbitration between states In early lime* they 
would choose aa arbiter the I’oiie, lu modern times, 
xomi foreign sovereign Tbe lack of innllnulty of rte- 
clalun In thla system, which dialt with the Individual 
case, led up to the second stage, dating from the flrxt 
conference, which Involved the ■ppnlntment bv Inter¬ 
national action of a panel of Judge*, from which 
ludgcs forming tbe temporary tribunal are chosen 
'We stand, ’ aavg (he writer, "upon the very thrvahold 
of the third and Anal development when nations aa 
a whole dHermlne that International justice la the 
province of the Internailoual community and rouxll- 
t nt e a court uf Interna I lonal Justice to which litigant 
slates may resort In conflicts of Imtcorlaiice ' To-day 
much haa been dune The organisation, Jurladlitloii 
and procedure of llile International tribunal have been 
determined No*, we merely await the appointment 
ol Judge* In <slnbllih a world wide court, In which tbe 
natliina m«v obtain justice as eaallv and readily as 
private sultnrn In national courts (if Justice 


«on loveless 4 strictly properftipnate ttfatttigMp/ 
•1 light- tMecrisgtha bright** star la Urn kagvdjte ' 
aa tha most premMag sohjsot ot expsrtmeat, , 

considered the F line to ths spectrum of Mriag Wig 
Ju« so mack displaced toward Urn rad as to letUcsir ’ 
receeskm at the rate of li mile* a ascend. Tba(nan& 
waa resumed by Hoggins with Improved eppnratuejfc 
the following year, when tha velocities of thirty nmt 
wer* approximately dsterralned. The eoope of m 
William Huggins's achlsvement waa not, however fr p 
detoct tbs motion In the line of right *0 much a fm 
establish tbs method ot procarlag data. Hla rariMa 
haa bean of Incalculable value, so mueh so, thatMa 
spectroscopic investigations of sUllar morsmauta &8a$ 
confidently be expected to play a leading part lA|lr 
unraveling of the vast and coaplaa ralatUms *Mi 
even now we dimly dateet among the atari. 

The first successful application ot the epectrJflhe 
to comets was made by Oonatl In 18*4. Couaa&ie 
previously been considered to shine mainly, HUjjst 
wholly, by reflected sunlight. They wer* no^mf 
reived to be self-lumlnona and to be formed, to aWsmo 
extent, of glowing gas. The next step was to Str 
mine the nature of this gas, a problem first attfiHpd 
by air William Huggins In 1888 Wlnnecks'a dSftsI 
(comet II, 1868) waa the subject ot hla experlShL 
He first revealed the typical hydrocarbon apecfiia 
with which we an now familiar Tebbntt'a caret 
(comet 111, 1881) was the first comet of wblct^lfte 
spectrum was photographically recorded, a reafjjwe 
which Huggins waa completely successful mil 
achievement threw open to Investigation a part ofijfee 
comciary speclruui Invisible to the eye, so as to ajMrd 
un additional teat of couietsry constitution 

In the Held or itellar spectroscopy Huggins a £orir 
Is assuredly monumental Almost almultaneourig.Jn 
1888 this novel line of Investigation was entered gpen 
by Huggins In London, by Father Beet hi In Rome, read 
hy I-ewla M Rutherford In New York Hence lo¬ 
gins may well be considered aa one of tbe fathers «r 
s(«H*r spectroacopj When be brought to a tun isjgul 
■ ulmlnatlon hi* early experiments In apscl roacogfc 
photography, we really began to learn something -of 
the composition of the fixed stars On December 18th, 
1879, he was able to rommunlcate lo the Royal So¬ 
ciety results answering to his expectations 

The dry-plate pronto, with which such wondeitst 
result! have been obtained In astronomical photogra¬ 
phy. appears to have been first made available by Sir 
William HugglnB In photographing tha spectrum of 
Vega In 18*8 That work laid the foundation for tbe 
brilliant application of photography to aatronomv by 
Common. Draimr, Jannsen Rutherford, and later ob- 
tronomers 

A Utrly complete preliminary answer to Hie ques¬ 
tion, 'What are ihi stars made or’" was given by 
BIr William Huggins In 1884 By laboriously com¬ 
paring stellar dark line* and the bright ray* emitted 
by terrealrlal substances be sought to verify hla rem- 
ilualons regardless of coat lu lime and trouble Al¬ 
though he himself averred that the f. 



■ring the present year about thne hundred typical 
mples of the road building rinks ot Knglaud Scot 
(id and Wale* were tested by xpuclal request In 
lilltlon to the regular routlm work 

1M1TKATI0I VIMtlS HLf klDRIU. 

\ K surely as the dm I lias given place, among 
Individuals to the luurt of Justice, will the 
awful arbitrament uf war give way to the 
International tribunal, also aa a rornllat) 


hetotnc the fashion, during the past year or two, to 
xptnk of armies and iibvIcb aa means for the preserve 
tlon of peon When the leaders of the world, be they 
prcxlileiits klngx nr cmiK-nirx, declare that every In 
creaai In tin tirnud xtreugth of their respective coun 
trie* lx undertaken for the cxprins purpose of pre¬ 
serving piau thi stall mint la generally accepted as 
sincere Although the advoruti-s of iieacn hy arbitra¬ 
tion deplore thi enormous Invcsttm tit of treasure, 
time, and labor Involved in the maintenance of tb* 
vast military organl/aiimix of thi civilized world they 
are begintllBg to bellevi that the advocates of pence 
by wnr ure as anxious as they rhomlelveg that the 
world's peace bo permanently preserved 


W ITH (he death of Bir William Huggins 
there passed away an astronomer whose 
plomer work In the neld of astro-pbysics 
has earned for him an enduring place in 
the history or sclenre It wai largely due to Bir 
William* genius that the spectroscope bet amt an 
instrument of astronomical luvegllgatlon hardly leas 
Important than the telescope Hla work waa dons 
so many years ago, and Its results have been so far- 
reai blng. that It la easy enough to value It at Its tras 

Huggtnx begun his studies shortly after KlrchoK 
Applied the terrestrial science of spectrum analysis 
to the study of the sun Partly aa a result of 
Huggins's efforts astronomers have been enable to ob¬ 
serve the solar prominences at any time, without 
waiting for an eclipse, for the principle of spectre- 
eeoplc visibility of prominence llnee at the edge of an 
unecllpsed eun waa qnlte explicitly stated by him In 
February 1888 He even devtaed various loriiwsents 
for bringing the prominence* Into actual view Hla 
use of the ' open silt” on February 18th, 1889, may be 
said to have begun the modern study of solar promi¬ 
nences. Before the days of ths “open ritt,” promi¬ 
nences had been examined only In sections 
The first tangible results in the estimation of move¬ 
ments of approach and recession between the earth 
And the aura, by means ot Doppler's principle, were 
comm untested by Bir William HugglM to the Royal 
Bociety on April S*rd, 1848. Application of this 
method (p tbe stare Is ntirnmiinsSiiT with difficulties; 
for It needs s powerful dttperstvs epectraeoepe to show 
a minute line of dleplacsmeat, and powerful diaper- 


prevlouely bad appeared to the naked eye as single 
orbs It was felt that those filmy Mars which had 
restated all attempts at telescopic resolution might be 
similar clusters, for which reason some doubt was 
east upon Herecbel's theory that they were masses of 
shining fluid " 

On August 89th, 1884, sir Wlllism Huggins sirred 
through his prisms tbe rays of ■ bright planetary 
nebula In Draco. To bis Infinite surprise, they proved 
to be of one color mainly and thereby proclaim* their 
gaseous nature Thus Herschel'a conjecture ot a 
"shining fluid' diffused at large throughout tbe cosmos 
was unexpectedly verified. By 1888 HuggJaa had sep¬ 
arately examined the spectra of about seventy nebula, 
of which one-third displayed gaseous characteristics. 
All of there guvs the green ray fundamental lo the 
nebular spectrum and emanating from an unknown 
form of matter named by Huggise "nebulem." A 
successful beginning lb nebular speefrogrepky wan 
made by Sir William Huggins od* March Tth, 1488.' 
Five line* in all stamped themrelvee upon a plats, 
exposed to the rays of the nebula ha Orion.' Thns 
was photgraphy definttely made ths scribe of the 1 
nabobs - - , 

The effect of Huggins's work has bren to remove the'* 
astronomer from the eyepiece «f the telescope, tewo*^ 
etitute for the retina ths mere asusitiv* photograph!* 
plate, and to Math the astronomer the Imtuseeure/h)* | 
value ot tha sp ec tr oscope in aaelysing the com position „ 
of stare wMcb t* tha tafeacope appear an wet* 
of light pricked Ja a aaWe Canopy. “ttatfCir IMM, 
pbyricU methods into astronomy M* ft— 
the oboervptmV Jptp * Jphbretdfji 
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_• Ogkt w**mnd» in a Wtd»M nt aotelmod 
<4fttmA«n n» k*w. 

Uml' A Stiffen, flaw t boon and 51 min* 
i'PjN&M flu f f* * to hwi on tea nth luttnt 
■ s iftmmm *» Wo bmuu to * upum ui qpnstuntaa 

fyprp'lfr/tt* roootc 


,>fli*at flights of naorly a half boor's duration ft 
• giMote, L. U to too Firman biplane which he par* 
afaaed from Paithaa. On the Slit be gain'd the pilot* 
; ffirnr items*-of the Aero dob of Americt oy making 
ftjf T**“ Sight. Be la the flrat amateur aportaman In 
^Jiterto* to take up aviation, and la dome a greet deal 
^tteeanaa 

Moore, ol Washington, n. 0, who baa been Mr 
Berliner 1 a aealatent for acme time peat, haa con- 
1 a very light monoplane, fitted with a 35-horae- 
revolving-cylinder motor. The machine and 
complete weigh but MO pound*. The motor 
ted abort and between the wlnga at the (root 
! the machine. The cylinder* revolve In a borl- 


with hie monoplane and made eevoral 


OakCay 11th, the day when the tell of Halier'* comet 
' MM oapeoted to iweep over the earth, Prof, A. Law* 
l*nce Botch tent np a eerie* of eoundlng belloone 
(pom hla Blue Hill Obeerratory Tbeee balloon* were 
equipped with meteorograph* and with apparatue for 
adeeming temple* of the air at high altitudes Prof. 
ItoUb’a obaerrattona war* made ilmultaneoualy with 
lioa* of thirty other experiment itatlone nattered 
throughout Kb rope. Some member! of the U B 
Geological Survey eleo attempted to catch pertlclee of 
wometary duet at (he Carnegie Observatory on Mount 
Wilson, California, by placing on a high tower a plate 
CM ted with glycerine Several balloon pertlee were 
organlnd throughout the country to new the comet 
when It wm nearest to ua. 



Another now monoplane that ha* flown «ucc*s*fully 
to that of Mr. Gardner Hubbard, which was built by 
Mean*. McCurdy and Baldwin at Baddeck, Canada 
This machine 1* a cross between the Btorlot and An- 
ttonett* types. It has MO square feet of supporting 
eurfeoe, the overall length being M feet and the spread 



SttGTftlClTY. 

■r Mtag a ass U awcps and a eeeattlve tel e thon* 

relay, the Mart beats of a patient in London were 
transmitted to the home of John Milne, the noted 
■etamologlit, on the Isle of wight The heart 
throbs ware beard by four phyaictani over an ordin¬ 
ary telephone, and ao clear, waa the transmission 
that It waa powlble to dlagnooe the heart trouble* 
It la expected that thla um of the stethoscope with a 
telephone relay wtu enable physicians to keep in bet¬ 
ter tottch with tMlr patients 

Aa elect ri cal thermometer which Is very sensitive 
to slight 11 actuation* of temperature, hi* recently 
been put out by a German company for medical use, 
to determine the degrees of fever It con*let* of a 
tdll of platinum wire Incloeed In a quarts gists tube, 
thtoosh which a current Is passed from e four-volt 
etorage battery The tube le placed In the armpit 
of the patlaat, and a mtlll voltmeter Indicate* varia¬ 
tions In tbe resistance of the coll, due to the heat 
of tbe body The mtlll-voltmeter traces a tempera 
tore cum on a band of paper, and In this wsy It Is 
possible to study tbe action of drugs on the patlenL 

Aooordiag to a recent press report, steamships of 
the French trans-Atlantic line are using the appar¬ 
atus Invented by Signora Bellini end Toel of the 
Italian navy, by which wireless message* may be 
transmitted In and received from, any desired direr 
tlon The particular advantage of thla apparatus on 
shipboard U the fact that It enables tbe operator to 
determine rrom what direction a signal Is coming, 
and tbe course of the vessel esn be governed accord 
Ingly. Recently tbe "Provence'’ crossed the Atlantic, 
equipped with this apparatus, tnd was tb'e to deter¬ 
mine tbe positions of various vessels passing In the 
vicinity Tbs danger of collision was thus entirely 
obviated 

Aa Interesting paper on Insulating materials for 
wireless telegraphy wee read recently before a meet¬ 
ing of the WlreleM Institute In this city by Mr Stan 
ley M. Hills. He pointed out that rubber Is not per¬ 
manent, but apt to deteriorate, that marble It hydro- 
■coplo and not to be relied upon because of Its Irregu 
tor composition, that porcelain Is apt to contain hid 
den defects, and that glass, while the defects It con 
tains may be detected visually and thus avoided, Is 
extremely fragile He spoke of mica and of wood 
a* good Insulators lr kept dry, and dry oil to a good 
Insulator for tbs reason that It to liquid and “self- 
healing '* Dry elr makes an excellent Insulator, and 
for high voltages, compressed sir may be used 


oi ine wing* no reel i uwnea it wei 
about 1.000 pounds without the aviator, a 40-horae- 
powar, all-cylinder water-cooled motor of 320 pounds 
weight furnishing the motive power Tbe propeller to 
driven by sprockets and chain, with a gear reduction 
of throe to live. On April 5th, nine flight* were made 
above tbe Ice on Lake Brae d’Or, by Mr. Hubbard, who 
bad naver flown before. The monoplane reached an 
elevation of about ten feet, and flaw several hundred 
feet each time 

b a reoent aeronautic note we mentioned an Uto¬ 
pians flight of five minutes duration with four passen¬ 
ger*. Aa a matter of tact M Roger Sommer took bnt 
three pas se n g e rs with him on his record breaking 
flight of April 10th. These were Mile Dutrleux (45 
kilogrammes, H pounds) and MM Colombo (CO kilo¬ 
grammes, 131 pounds) and Frey (58 kilogrammes, 118 
pounds) Sommer himself welgM 151-pounds. The total 
11 va load iterilO pound*, and the weight of tbe blplsne 
ootuplete waa 560 pounds, making a total weight of 
LOM pounds that tbe 50-boraepower Gnome motor 
railed In the air in 80 seconds, Tbe weight-lifting 
' eflVsiency of Sommer's tneeblne to therefore 68 per 
eatrt. Tbe previous record of thla kind ni made by 
Henry Kerman with a similar machine when M cov¬ 
ered 10 kilometers lb 1014 minutes with two ptftwn- 
gar* weighing 110 kllogremmse plus 10 kilogrammes 
of ballast. 

Oa the Ptk Instant Muirs. A. B. FUrbe* and 1 C. 
Tatai made an asoenaloa at Quincy [U, la the lormer 1 * 
new baUeoa "Viking," one of the torgeae and moat op- 
tentote aerootefl* thus far constructed. The aeronauts 



in electrical shovel over a steam 
shovel have recently been portrayed, showing thst 
whsrtver electricity to available at moderate rates, 
the electric shovel Is much to be preferred One nf 
the greet objections to tbs steam shovel la the fact 
that the expenaee of a fireman moat be paid, and tbe 
fnel, aa well aa the water, have frequently to be 
carted for a very long distance. Steam must be kept 
np continuously, despite all delays In operating tbe 
shovel, while for the electric shovel tbe same argu 
meuts apply u are made In behalf of electric drive 
in machine shops, namely, thst when the shovel Is 
Idle there to no consumption of power, yet the power 
to reedy for Instant use whenever It Is needed 
An Interesting discussion by Dr Charles P Steln- 
meu on the magnetic properties of msterlato was 
published In a recent number of tbe Electrical World 
It wae etated some years ago that magnetic allays 
could be mad* by combining non-megnetlc material* 
Dr Btelnmeta points to the fact that In all the Heualer 
alloys manganese la used, and that this to slightly 
ferro-magnetlc On* of the simplest of these alloys 
roMtot* In combining one pert of manganese with 
tbrea parte of antimony, tbs mixture being made by 
powdering tbe metals and then beating them In a test 
tabs. Tbe result to * btock powder which to strongly 
magnetic. Dr Btelnmeta states that no magnetic 
alloy has been found which does not contain some of 
the ferromagnetic group—Iron, cobalt, nickel, man- 


4'kat'tB this they were disappointed They claim, bow- 
am tfeirtr btuooa reached a bright of ft),*00 feet 
H keura attn they ascended. BecAuf* of 
JS* <WWr holfchtjAUhlMa* • eonaiflanM* amount of 
;,fte'>*» lost, u4 Wltep the balloon descended U til 

£lf»«aMr oamttttop: A* a rm*Jt of this tbeomma- 
" map->g rteg settled and pulled the rip oord {which 
1 to ft), rtppteg open tb* hallo#* whoa it 
round, it dnjpped euddenly with- 

.'tfflF* readerad qMpocatoqa. Fortunktely 
. mm* jmm- ewikg 40 m 

■pMCtOf-UPOPBMtt* OMttMfl* FtfA Klf 


Now Uut air craft have been entered a* war ves¬ 
sels, Inventors are beginning to cast about for some 
effective mesne of destroying them. Recently an 
aerial torpedo bee been Invented, wblofa, by mean* 
of a Hertston war* controlling system, may be 
directed from a distance without carrying any oper 
a tor. This -torpedo waa exhibited at the London 
Hippodrome, when tbe Inventor oeused It to travel 
opt over tbe aadlenoe, steering It wherever be chose 
by prsnliif buttons on a switchboard on tbe stags 
The torpedo to provided with two screws, which may 
ba operated Independently to steer the ship laterally, 
While « horteontel rodder serve* to steer the vesrol 
vertically. Tbe device may atoo be equipped with 
axploUvas, to be dropped on tb* enemy when tbe 
- torpedo bn been maneuvered to tb* right position 
ThtoWM flfteaatratod at th* Hfppodroat by rales*- 
m aavfln.M m ni«w 


BOUNCE. 

Steward B. Oenrlotl, chief forecaster of tb* United 
State* Weather Bureau, died recently st Washington 
at the age of 87 He had been connected with the 
Weather Bureau practically slnde Its establishment, 
which mean* for forty years 

After thirty moatM* cruising In Philippine water*, 
the Fish and Game Commissions steamer Alba 
troas," Commander C M McCormick, United States 
Navy, entered tbe Golden Gate. Ban Freni Urn eml 
dropped anchor The “Albatross” Ms been engaged 
In a thorough examination ot the fish In Philippine 
waters 

When one solid body glides over the surface of an 
other, the coeflltlent of friction diminishes as the ve¬ 
locity Increases end nearly vanishes when the ve¬ 
locity attains e certain critical valne Thla dlminu 
tlon of friction Is due to tbe air which partially *epa 
rates the two bodies at low relative velocities and 
separates them completely at the critical and all 
higher velocities 

Dr Douglas Ifawsoa, who accompanied Sir Ernest 
Bhackleton on his last Antarctic expedition, arrived 
recently tn thla country, bound for Sydney New South 
Wales, to resume his duties as lecturer on geology In 
Sydney University Dr Mawaon reiterated the state¬ 
ments already made by Blr Ernest Bhackleton that 
there to an Immense stream of coal within 300 mile* 
from the South Pole 

An Interesting method for measuring tbe transpar 
ency of developed photographic plates haa been de¬ 
vised by Dr L. H Frledburg A polarized light appa 
ralus Is employed An opaque plate not rotating the 
plane of polarisation, when Interposed between two 
parallel mounted tourmaline plates cut parallel to 
their optical axes, will reduce the angle of 00 deg 
between extreme brightness and maximum darkness 
by an amount proportional to the density of the sil¬ 
ver depoelL 

The emission spectra produced by certain elements 
heated In quarts tubes to 2 500 deg F have recently 
been studied It Is round that in these circumstances 
sulphur produces a blue light and a nearly contlnu 
ou* spectrum Selenium gives a pale yellow light 
with bands, which are generally well defined, but be 
como uncertain toward the red end Tellurium emits 
a green light and Its spectrum contains numerous 
lands which arc also hazy toward the red end Phos¬ 
phorus and araenli give n while light and continuous 
spectra, while antimony produces n nearly continuous 
spectrum, crossed by very Ill-defined bandB 

Th* distinguished German ehemtot Ostwald has 
taken out a German patent for the Improvement of 
drawing Inks and water rotors He has found that by 
the addition of small quantltlea (from l 100 to 1 
1 ,000) of volatile organic compounds of the aliphatic 
series, which are soluble In water, at least to a small 
extent and contain not less than four atoms of car¬ 
bon Inks, drawing Inks and other water colors are 
rendered capable of readily marking *uch aurfares as 
parchment Ivory, waxed paper etc In the case of 
neutral liquids, an alcohol, ester, or other neulral sub 
stance Is used, while to arid Inks, free fatty acids, 
such as valeric or raprolc arid may be added 

How bright to the suuT No two authorities agree 
Another estimate has recently been made by r Nord 
mann The effective temperature determined with hla 
pyrometer was found to be about 5 320 deg absolute 
Now, tbe brightness of an tncandeacent body emitting 
white light varies sensibly as ■ function of the tem¬ 
perature, and this tow has been verified by compart 
son with numerous terrestrial light sources. Taking 
Into consideration the absorption of the solar atmos¬ 
phere, tbe effective temperature of the photosphere 
Is probably about 6,450 deg absolute The correspond 
Ing brightness of the mean effective layer la then 
about 316000 decimal candle* per square centimeter 
The solar surface to thus considered to behave very 
like a btock body, and te Mve an emissive power of 
nearly unity 

DuoslNaa has made a study of the chemical char¬ 
acter or various alloy* of cobalt with tin, antimony 
bismuth, toad, and copper, by measuring the dlf 
ference of potential between each alloy and each or 
It* conatitoenta, when Immersed In a solution of 
cobalt sulphate The raaulte are expressed In graplil 
eel form The curve ef tbe cobalt-tin alloys shows a 
distinct Inflection at the percentage of 66 76 or (In, 
w hlch corresponds to the compound CoSn The cobalt- 
antimony carve indicate* the existence of two definite 
compounds, CoBb and CoBte- The mbalt btomuth al 
toys atoo Mow two distinct compounds The eli* fro- 
motive force produced by moat of these alloys I* wry 
(mill The curves show that In the separation of 
tb* two metals by tbe process of nolullon, the cobelt 
remains undtosolved In practically pure condition, 
while tb* Mlutlon of btomuth contains about 5 per 
cent of Mtalt. The behavior of tb* cobalt lead alloys 
to rimltor to teat of tb* alloys of cobalt and btomuth. 




The hage boiler la the eeeret of u laurtou l oo e i oilre’e great power. 
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Scientific American 

Refcent Experiments on the Resistance 

BY JACQUES BOYER 


of the Air 


__ i « tti mlitUM of the 

air, a problem which la now engaging the attention 
pf many aetentlata because of Ita Importance In aaro- 
panties. ware made In 1I07-* at the famous BUfel 
Tower, which was constructed for the Paris Sxpoai- 
item of ISM. The surface on which the pressure of 
' the air waa to ha studied was allowed to fall from the 
platform of the second story of the tower, 
lion with a ehronographle apparatus, which recorded 
Me resistance opposed by the air at 
mch instant. The surface was ear- 
«M downward by a heavy and 


Mos to the air. This mass waa 
Sfaced Shove the 
Which it was connected by a 
which ware co m pressed 
fees, according to the air n 
The velocity of fan n 
to ISO feet per secoa 
rstus was guided In Ita fall by a 
vertical cable, and waa prevented 
from striking the ground by a pro¬ 
gressive enlargement of this cable 
beginning at the height of abogt 
70 feet from the ground. In this 
way the falling body waa gradually 
brought to rest by the actios of 
spring brakes. A tuning fork, 
making 100 vibrations par aaoond, 
waa attached to the surface. To 
one of the prongs of this tuning 
fork waa attached a style, which 
as the fork vibrated, moved vert! 
oally over the surface of a vertical 
cylinder, which waa covered with 
paper rested with lampblack, and 
was caused to revolve with a speed 
proportional to the velocity of fall 
Hence the record takes the form of 


each other le very greet. In some 
Is smaller lor a group of surfaces than for a single 
surface. For surface* Inclined to the direction cf the 
wind, HHffel formulated In 1#08 the following law For 
Inclinations to the horlion varying between 0 and to 
degrees, the pleasure la proportional to the angle, 
while for inclinations greater than SO degrees, the re¬ 
sistance Is oonstsnt 

In order to extend these observations (which have 



axle of which forms an Irregular line around the cylin¬ 
der Bach point of this axis oorresponds to a oertaln 
position of the falling body The number of odduta- 
Hone between this point and the beginning of the 
tyace, gives the timet the ordinate of the point indU 
cates the tension of the springe, and consequently the 
Pressure of the air on the surface, at that instant; 
and the abclasa Is proportlooal to the distance through 
which the body has fallen Hence the trace gives the 
position and velocity of the body and the resistance 
opposed to Its motion by the air at every instant. 
Eiffel experimented In this way with plane surfaces 
of various forma, aquara, oblong, .circular, continuous, 
and cut or perforated, with group* of superposed plane 
surfaces, and even with spherical and conical surfaces 
He arrived at the following conclusions For velocl 
ties between'do and 1*0 feet per second, the resistance 
of the air la very approximately proportional to the 
square of the velocity The exponent of the velocity 
differs very slightly from a and appears to tncreaa* 
regularly with the velocity, passing through the value 
2 , at the velocity of 110 feet per second . The pressure 
per square Inch waa furthermore found to increase 
with the area of the surfhos 
The Influence exerted by superposed surfaces on 


been fnlly described In the ScrxitTiFic Auksican) Klirei 
constructed la 1808 an aerodynamic laboratory at t iu 
C hamp da Kara, Paris, whs re ha has subsequently coj 
ducted experiments with Used surfaces, exposed to air 
current* produced by a blower of 50 kilowatts power 
By thla method he waa able not only to obtain the 
resnltant .pressure, but to determine the distribution 
of premure on both sides of the surface and the move¬ 
ment of the air la Its vicinity 
In order to place the surface In conditions si nearly 
a* possible Identical with those produced by a natural 
wind or by movement In the open air, the air current 
moat have ao large a cram section thet Its exterior 
filaments will not be affected by the presence of the 
surface The pressures experienced by the surface 
are measured by an aerodynamic balance, by whl<h 
It la possible to determine the horisontal and vrrtlral 
components, as well i* the center of preesure, data 
which are very Important In the construction or aero¬ 
planes. The aerodynamic balance la shown In dta 
gram In Figs. 1 and I The experimental surface Is 
attached to the rod C, which Is placed parallel to the 
air current This rod Is attached to a rigid T-ehaped 
frame Off, which la capable of motion around a knlf' 
edge A The action of the air currant Is apposed by 


resistance tn upward pull at / produced by the weight P, 
In the balance above When equilibrium la estab¬ 
lished the moment of the forces which tend to 
move the experimental aurfaco and Its support round 
the knlfo odge A, ran be computed from the weight In 
the scale pau Two weighing! are made, when the 
air Ib at rest and when It Is In motion at known veloc¬ 
ity The moment produced by the air current Is the 
difference of the two results. The other end of the 
rod K carries a second knife edge 

_ B, wbiih le directed upward and 

which ran bo brought to bear 
igatnat Its Heat by shortening the 
■od H, by means of the eccentric 
O In this way the moment of the 
air pressure around R c an be meas¬ 
ured Thus It Is possible to meas¬ 
ure the moments of the pressure 
with respect to two points, further 
more, aa the rod r can be rotated 
about Its axis, the elements of the 
resultant pressure upon an Inclined 
surface can be determined by mak¬ 
ing four measurements, at asl 
muths differing by a right angle. 
The vortical inert U le a rod of cast 
steel, which le capable of alight mo¬ 
tion In a ahealli attached to tbo 
floor of the room above, on which 
the balance elands This shornli 
which la very narrow and be be \ 
eled In front and behind, protec n 
the vertical rod from the air cur 
rent, without appreciably affecting 
the latter -The horisontal part F 
la provided with a pair of knife 
edgoH at each ond The knife edgos 
at the front or windward end I 
are directed downward and back 
ward, while those of the other end 
II are dirocted upward and back¬ 
ward The seats n, those) knlfo edges leave projections. 


which prevent the knife edges rrom moving along the 
grooves In which they turn By moving a lover, the 
knife edges In front rnn ho lined from their seats to 
protect them from wear, esoopl during the actual ex¬ 
periment The rod II, which connects the frame B 
with the beam of the balauce, touches these imrls only 
by means of knife edges. In short all the moving 
parta of the apparatus turn on knife edges, and the 
friction 1 b negtlglli'e The T-shaped piece l)N weighs 
more than Joil pounds This great weight Is not an 
Inconvenience but serves two useful purposes, by less 
enlng and damping the secondary oscillations, due to 
small variations In the force of the air currents and 
by making the equilibrium of tho balance stable In 
every relative position of the c urrent and the surface 
The entire apparatus Is supported by a massive woodon 
platform, about K feel square, which rests on a double 
layer of sleepers, burled 10 feet below the floor of the 
room and lying parallel with the direction of the air 
current. 

The current nf air Is drawn through a tube 6Uj feet 
In diameter, and every precaution la taken to keep Ita 
strength miirorni during the expc rlment The air la 
drawn from a large closed room In which tho surface 
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V t( V luntUl itMKUl KU«m 
fl'flui Uttar ot the lanmra AMsai&uv 
j r flMftltftffi to yaw communication of reeent date, re- 
qttoetisg s» to forward a drawing of in apparatus 
' Vhfcb sop* French Joornoi has stated I taro tor aa- 
rartstnlng tk* bright of id aeroplane In flight, I beg 
More to ray that there to eome inaccuracy In the 


ntmarUr, the apparatus need were merely a rongh- 
1 ty-c*ed« "‘range take," each as haa been la nee for 
gtoae time In the Ooaat Artillery Corpe for compnUng 
the "overs and shorts" that occur during their big- 
: gun practise. Secondarily, In eo far ae accuracy to 
' flppoer ne d, It cannot by any Imagining be ocnaldered 
i ge accurate ae a trtongatation method employing two 
Iran»ito with n tone oennecUng baee line. 

' The "range rake” to elm ply a wand dbout three 
feet la length, having at one end a net of line law- 
teeth placed at right anglee to the wand on t metal 
atrip several lnchee In length Measurement* are 
' taken between teeth to the right and left of the mid¬ 
dle tooth. 

The principle on which thin depend* to that of elml- 
tor trlaaglee, the aame being llluetrated by the accom¬ 
panying diagram. From thto diagram and description 
It can readily be neen that the nhort baee line Pre¬ 
do dee any great accuracy In the computation*. 

Howerer, to apply Um fade to the particular flight 
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The city of Chicago has been bard at work rehabili¬ 
tating Its mrfnoe street-ear interne, and completing 
plana for the new eubway tinea. The engineer* of the 
elty have estimated how many passenger* enter and 
lea re Chicago'* six square miles of business area 
every twenty-four hour*, and the results prove that 
the present lines art hopelessly overworked During 
two normal business dan of the past year it waa found 
that on all of the line* running Into the downtown 
district bounded by Chicago Avenue on the north, 
by Twelfth Street on the south, on the we*t by Hal- 
sted Street, and on the east by Lake Michigan, an 
area of about six square miles, every eeveuth passen¬ 
ger was without a seat When It to remembered that 
the service cannot be Improved much along present 
lines, it to clearly seen that a eubway I* Imperative 
At a conservative estimate, the next generation wilt 
see a demand for train facilities from the central dis¬ 
trict of the city equal to all facilities now available 
from the central part of New Tork city, with all Its 
ferries, tunnels, subways, bridge and surfsOe lines. 
To meet thto need, the engineers have planned a sys¬ 
tem which It to believed will adequately meet this 
great demand for cars dnrlng the rush hour* 

The completorayatem will be bounded on the north by 
Chicago Avenue, on the eonth by Twenty-eecond Street, 
on the west by Halsted Street, and on the east by We- 
bash Avenue Four terminal stations will be built Im¬ 
mediately at the boundaries of thto subway tone, one 
at Chicago Avenue and North Franklin Street, anc at 
Dearborn and Twenty -second Streets, another at 
Van Boren and Halsted Streets, and the tourth at 
Randolph and Halsted Street* The new underground 
will begin where the four elovated lines now enter the 
district, and all surface car* rrom the respective quar- 
ten of the city will also converge it thefla four terml- 
aal stations, where all surface and elevated can from 
the resident districts will become mbway can. and 
will remain nnder the surface until they again paaa 
out of the district, 

Aa shown In the front page plan, a four-tnek route 
will run close to the surface of Wabash Avenue from 
Chicago Avenuo to Twenty-second Street This route 
will carry all through can from the South and North 
flldee, two tracks being delusively for surface care 
and two for elevated trains. After passing to the 
opposite limit of the district, the tnlns from each 
direction will turn about and will return to their 
respective starting points by the same route 

From the West Side of the city two tube* will run 
In beneath Randolph and Washington Streets as 
shown In the accompanying plan, and will turn south¬ 
ward on State Street, and then return to the West 
Side under Adams Street and Jackson Boulevard 


Whloh was referred to In the French Journal, I am 
of opinion, personally, that Paolban actually attained 
an elevation of approximately forty-elx hundred feet, 
for the following reasons. 

1 The official figures were taken by two transits 
set one thousand feat apart The solution of the ob¬ 
tained triangles gave him an altitude of 4.18B feet 
The method and computations of the triangles were 
undoubtedly correct The error. If any. was due to 
the (net that he attained hto maximum height when 
oroeslng the line joining the transits. This so ap¬ 
peared to me At that time, owing to the acuteneea 
of the angle of elevation. It was impossible tor either 
transit to take a reading, both being Interfered with 
by the bortoontal b a s es of the Instruments. The maxi¬ 
mum height as taken by these transits was when Paul 
ban waa distant from tbs base line approximately 
one mile. 

I Paulhan had with him an aneroid barometer, 
corrected bat not sealed. He stated that thto regis¬ 
tered a maximum of 4,800 feet (after being reduoed 


After coming out Into daylight at the Hatotod fltreet 
terminal, these cars will also scatter to ail points on 
the west side of the river 

To complete thto first stage of plan one will cost 
■bout forty millions of dollar*. It* capacity will be 
fifty per cent greater than that of all the traction 
line* now operating within the district With tho 
aid of surface cars to make short hsnls within the 
business district, thto plan will serve the needs of 
the city for many year*. 

An additional expenditure of forty millions will 
then build the second stage of this plan, when other 
busy streets will cover branches of the system In 
this stage of the development will be found both loops 
and through routes for all parts of Chicago Yet 
where the various tunnels cross one another there 
will be no grade cramlngi one tube will dip In Its 
course so is to pass completely under the other line 
This will eliminate all danger of underground oolli- 

A further expenditure of thirty-two million dollars 
will serve to complete the system, when every street 


from meters). 

8 The maximum height aa tabu by Capt Samuel 
Bottoms, Coast Artillery Corps, U B A., and myself 
with n “rang* rake” was 6,887 fset, 

, from all of the above I am of the opinion gives' 
, above, vht, that Louis Paslhan actually attained a 
- belghi of appr oxim a t e l y four thousand six hundred 
toet at tka Lew A n gel es meet, but am atoo of opinion 
-- U»t the official flgnre of 4,186 feet „ws* the only um 
' Which coaW hgvw begs accepted under the ojreum- 
stiwora, Pant W B oc a. ’ 

1 Fttet Lhratsoaat Signal Corps, .United States Army. 

. Fmldto of Baa -Fmawtoc* OtL - 

H ayfle «htptall«at pvda d«rta* 

• •&*** (qr mm* tort* 
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within the eubway sane will bare beneath It a branch 
of the subway Two, three, and toar-track subway 
lines will honeycomb fhe whole area, and the entire 
district will be served by the most elaborate, yet the 
most efficient, sulway system In the world Thto 
plan, In Its completed fora, wUl cost about one hun¬ 
dred and twelve millions of dollar*, and will serve 
the need* of the city at Its present rate of growth 
until I860 Improved methods of transportation will 
probably reuse the butnere district to expand, and 
the subway wfll be built eocordiegty It may ulti¬ 
mately be possible to remove every yard of rail and 
every rer from the surface of down-town streets. 

On par front page to shown a cross sect i on of one 
ef the filters stations on Wabash Aveao*. As seen In 

1 till picture, the tracks Be close to the street surface 
Dirmsi of the danger to certain bonding foundations, 
A tow-tavel subway to Impracticable, and the cost 
sftmM be prohibitive Aa the satire eubway to to lie 

- Ja the. soft blue clay that underlie* tha business 

a special type of construction wm be needed 

- fb8-..tomto core of the aabwny wife gnat be so 

brevy pressor* from say tide, 


and the engineers have worked ont a type of con¬ 
struction to moot thto requirement Station* of this 
type will be built In the center of every block cm 
Wabesh Avenue, and tbe platforms will be but a 
short distance below the sidewalk level Underground 
walks will afford opportunity to cross the streets, or 
to walk parallel to the car line, past tho basement 
window* of the department stores 

The cars will Include the most modern Improve¬ 
ments, such as side entrances, to permit the rapid 
handling of passengers, provided with automatic sig¬ 
nals to show the motorman when all tbe doore are 
closed Tbe use of these cars will greatly reduce the 
length of etopa at stations. The plans atoo provide 
for the housing of all underground utilities In suit¬ 
able chambers Every public service corporation will 
have Its own chamber, aa ahown on the front-page 
engraving, In which win be accommodated all of lta 
pipe lines within the subway aone Particular care 
will be taken to provide for the future water supply, 
a very vital provision In the consideration of the fu¬ 
ture needs of the business district These chambers 
wilt be easily accessible from the street surface, eo 
that It will be a simple matter.to Inspect or repair 
the pine lines of any company The coat of thto gal¬ 
lery construction has been Included In tbe foregoing 
figures, so that an expenditure of one hundred and 
twelve millions of dollars will give Cht< ago a com¬ 
plete traction system, and the beet passible provision 
for her public utilities. 

This comprehensive plan to the outcome of several 
months of Investigation by City Engineer John Eric- 
son Tlie result Is a scheme of construction that Is 
well adapted to meet the peculiar needs of a city 
that haa its entire buHlneoa Interest within an area 
of six square miles Whatever alight variations may 
bo made In the plans during the progress of con 
•traction the scheme for construction as here de¬ 
scribed will be the general foundation for whatever 
subways may be built 

Tfce limst tipplnsfik 

Tho Oarratt flexible railroad locomotive Is the sub¬ 
ject of the opening article of the current Suptlkmcnt, 
No 1796 The salient features of the locomotive are 
Its extreme flexibility and adaptability for operation 
on steep grades and sharp curves The mining of 
tungsten ore to described by Consular Agent Harry A. 
McBride, of Bilbao From tbe beginning, Amerltan 
agriculture has been characterised by lta extensive¬ 
ness rather than Its Intenilvenees Istnd has been 
more abundant than labor Pror Homer C Price 
contributes an artlrl,, entitled The Reorganisation of 
American Farming In which he points out that the 
problem which now confronts the American farmer to 
to adapt bis soil to present condition* William E 
Stark presents tbe first Installment of a paper on 
“Measuring Instruments of Long Ago” "llo, a Third 
Universal Language,' to the title or an article describ¬ 
ing a universal tongue which to Intended to tako tho 
place of Esperanto, on which It 1a an Improvement. 
Prof Ralph Barton Perry writes on the prophecy of 
Francis Bacon. A profile puppet-show can be made 
as described by A Rose Sume new electrical and 
physical apparatus are Illustrated Prof K A M In¬ 
chon reviews some applications of microscopy to prac¬ 
tical science and modern knowledge 



The word* "sanitarium" and •‘sanatorium" are pop¬ 
ularly understood to have the sanm meaning and are 
generally used Interchangeably, when designating (or 
deacriblng) places of refuge for sick peoplo but there 
to. In fact, quite a distinction between tbe meaning of 
tbe two word* In answer to a correspondent on this 
subject tbe IJterary Digest says 

“The distinction between these words lies In tho 
fact that they are derived from two different l^tln 
roots. •Sanatorium’ to derived from tbe late Latin 
tanatoriui, meaning health giving The ‘erm relates 
specially to 'an institution for treatment of disease or 
car* of Invalids, especially an establishment employ¬ 
ing natural therapeutlr agents nr conditions peculiar 
to the locality, or some speclfh treatment, or treating 
particular diseases’ On tbe other hand, 'sanitarium' 
to derived from tbe Latin Malta* from sons* meaning 
tehole or tound 'Sanitarium' relates more specifi¬ 
cally to ‘a place where the hygienic conditions are 
preservative of health, aa distinguished from one where 
therapeutlr agencies are employed' Hence It to the 
province of e ‘sanitarium’ to preserve health, that of a 
‘sanatorium' to restore It CUre should bn exercised 
In combining the proper voweto In these two words 
In order to Indicate correctly the derivation ” 

In oar tome of May 14th we publtohad an article 
on the utilisation of wire]eel telegraphy In connec¬ 
tion with a Chalmers-Detroit automobile In the Olid 
den tour Through Inadvertence, we neglected to 
■tote In tbe article that the wlreiera Installation waa 
flevteed by Dr Let De Forest. 
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n nor twini kiumavd, cwu sir. -t»t« rou.au*. and began suddenly. that to, without tho premonitory bto. The dunt M Bn o d Vj( the laeUatannea tut M : ‘ 

On May 4tb, at 6 60 h M. th« city of ('anan, for- shook* which unally gtoe most people thud enough to bourn and puis# toUdtafei W to gtoto that mHfr\ 

mer capital of Costa Rica was wiped out of existence run out from tbelr houses, immediately after tbe henry people thought they had craped death by oroehtog/ 

be an exploelve earthquake which lasted but a few up-and-down motion oame a torn eeriea of amaltor only to die of eatfStation. Twenty thousand people 



























"ititm tMMr. Aatte writer la aeudlng thJU 

Otar rtb) w oorpaas haws bean doc act of 
; (ka rjrina, That nasafear la tepidly increasing Tba 
W f riia y ot tba wounded, la not yet known. They are 
carried telly, by dpselal train* to San Jot* The des- 
ttptttti and auSerinc are Intenae Peraona who wlah 
to help nay do ao through the American legation In 
hiM 

Daring the year IMS email earthquakes In Cartago 
bad been rather frequent, and the writer, who had 
« tomograph la the Cartego College, began to tend 
regular reporta to the recently founded Straaburg Cen¬ 
tral Bureau of the International Association of Beta- 
mology. On April Mtb, 1910, shortly after midnight, 
game a drat warning of the Impending cataatropbe. 
A the form of a aertea of earthquakes, the third of 
gfhloh Assured many houaea, destroyed aome poorly 
bfelh walla, and played great haroc among bottles gad 
aUrtfeauwar* Thta earthquake waa generally felt on 
l«a whole OoaU Blcan platsav. On «e following daye 
waller shocks, mostly ot Intensity lit to V (Hotel 
ted forel scale} followed at the rate of aome three to 
alftt a day., The population in Cartago and San Joed 
ieeame alarmed, and greeted In the street* and public 
parka tanta and abate, In which they slept. The 
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ar near mum. 

Perhaps no single ejaculation la capable of produc¬ 
ing ao lnatantaneoua and ao wldaapread an alarm aa 
the cry of Tire!” Nor (a this surprising when we 
remember that the die fiend la each year responsible 
for an almost Incalculable loss, both ot life and of 
property 

Yet of all emergencies, none more than an outbreak 
of fire Imperatively demands a preservation ot one'* 
power to act with coolness and dorlalon Often, by 
prompt and wall-directed action, the threatened eatas 
trophe may he averted, the loss ot property and what 
la still mors important, tho loss of human life, may 
be avoided 

Fire drill nowaday* has Its place In Ihe routine 
of every well-conducted scholastic establishment, nor 
can It be doubted that the capacity for prompt and 
Intelligent action thua Incubated In the minds of 
young people of both Began has, to emergency, proved 
the means of preventing nppamng disaster Hut 
while this capacity for combined action Is very desire- 
b'e, there seems to be a danger of fostering 11 at the 
expense of what one may term “fire education ’ 
Every child should be taught by means of precept 
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tor's bead, bnt the carbonic-acid gaa with which the 
water la charged helps to deaden the flames. 

How to act tor one's safety, or to aaslst another. 
In the case of burning clothing cannot be better told 
than In the words of Pror John Marshall He says 
"If the drees of a woman catches Arc, she should at 
once lie down on the Boor, and should crawl In this 
position either to a bell pull or a door, and call for 
assistance, or she shonld roll herself In a rug nr 
blanket In thu event of a man rendering help he 
should at once lay the patient down take off bla coni 
and roll her In It. unless he can obtain a blanket or 
rug or roll her on the carpet If a woman renders 
assistance, she must be careful not lo allow her own 
clothing to touch the victim, but to hold a rug or 
blanket In from of herself while approaching the 
flames.” 

Prompt at lion without rsehtiruu nr self balking 
hurry, Is tho keynote of suteess In fighting tho fire 
fiend This applies especially to those who wake, from 
sleep to find Ihe house on fire Not a moment Rhoold 
be loot, but there should be no wild rushing from a 
window to a door and bark again First an attempt 
should bo made to got down the stalls To escape 
through passages filled with suffocating smoke, tie a 



Blaataf otl frem OTW t am ed top extlsgnlshed by 
lea ef Sear. 


To avoid drawing burnt or aflmlded limb from Manner of tying sheets, etc., together to term aa 
elething tart appdrel away with sharp scissors. escape rope 



Crawliag method oi escape from passages tilled with smoke. Handkerchief 


A aypboa makes a handy and an 
cBeieat fire extinguisher. 
BOV TO ACT IB 0A«1 or nu 


Method ef aslag kaoltea blanket er 
sheet rope far escape by a Indore. 


stuMka had somewhat decreased in number and In¬ 
tensity when the fatal Isaac cams. 

Cartago la attuated at an aHJtnte of 4,700 feet, at 
the very foot of the huge volcano Iran, which towera 
11,500 foot above sea level. The Irazu Volcano ia oon- 
■Idered aa extinct, the only remnant of Its fonder 
activity being a tow ftmmvUot or steam lata, located 
gt a considerable distance from the now silent and cold 
craters. At no time before or sft^r the catastrophe 
have the fomarolMs shown any symptom of increased 



and experiment, what to do when a fire breaks out In 
hla own hones He should be Instructed bow to go to 
work coolly and methodically elthor tn extinguish 
the flames, or—If necessary—to escape from the build 
Ihg Lesson* of this kind, imparled by practlial melh 
ods, would become a source of strength in arter life 
and would go Isr to check the rciurrence of flrt out 
breahs, with their entailed loss of life and capital 

Tike, for example, Ihe rase of an overturned otl 
lamp There Is a sudden and alarming blase, but if 
action la take* at once, the damage may be confined 
to the carpet, ^loth or what not upon which the lamp 
actually ilea To throw water on tbs conflagration 
la useless The burning oil will only be forced over 
a larger area i The aim should be to absorb the otl 
and smother the flame as much aa possible, sod thin 
may beat be <|bne by moans of seme non-flammable 
pewter—Such as flour, sand, earth from tba garden 
or taytblng of the kind 

Another polgt jvorth remembering la the use of the 
•oda-water syphon as an extinguisher Suppose that 
a ton or candle has ignited a curtain and that the 
Darn* has run up the fabric A syphon or soda water 
held aa shown tn the accompanying photograph, and 
■Quirted over the flames, will work wonders Not 
only does tba force with which the liquid leaves the 
tebe aQow of its being directed well above the opera- 


wet handkerchief over the mouth and nose ihen eras I 
on the hands and knees, for the smoke tends to rb 
with the hot air and will be less densu clone lo the 
floor 

But If the whole ot tlie lower part of the house la 
burning and ewape by means of the Blairs Is Impnssl 
bh> preparations must bo made for leaving through 
the window Tie all the sheets and blankets log, flier 
by means of 'reefknots which will not slip no mat 
ter how much strain Is put upon them Then drop 
the bedding or mattress from the window In order 
that there may be some kind of break In the event 
of a possible rail Finally make one end of your lm 
provlsed fire-escape fast lo the bedpost drop the other 
end from the window, and after making sure that it 
roaches to or almost to, the ground go down It boldly 
hand over hand It should he added that In the case 
of Inexperienced peraona there la always considerable 
risk of a dangerous fall resulting from this means of 
exit, therefore It shr.utd be undertaken only when all 
other moans of escape have failed 

In conclusion a few words may be added respe, t 
log the treatment of burns and scalds prior to the 
srrtval of a doctor The main point to bear In mind 
Is that the air la to be oxcluded from the affected 
part as qulrkly as noaalble This may be done by 
(Concluded on page *5/) 
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UNE, though leu exciting from M as¬ 
tronomic*! standpoint than May, to 
■till a month or more than usual in- 

Halley ■ comet will, of course, itlll 
be i he main object of attention. At 
the beginning of the month it in ex 
cellently placed for obaervatlon, about 
midway between Regulua and Alph- 
ard hr Hydrae) on a dark iky, 
setting after It P M It will how¬ 
ever be much leu conaplcuou* than the week before, 
and will uaem to ahrlnk and fade rapidly a* It recede* 
from ue. Its distance on the 1st Is about fifty million 
miles, and this Increases steadily, at the rate of three 
and one-half million miles a day—to which the earth's 
motion In one direction contributes about one and 
ouu-tiair million miles, and the comet's motion In the 
opposite direction the remainder 

Its apparent motion In the sky Is slow, for it Is 
moving almost directly 
away from us It still 
travels eastward and 
southward among the 
stars, continuing the lino 
of Its earlier path hut 
very much more slowly, 
covering euly 13 deg dur¬ 
ing June, and 5 deg dur¬ 
ing July 

During the first ten days 
of the month It will still 
be a fine naked-eye object 
Then the new moon will 
begin to flood the evening 
sky with light and drown 
It out By the time she 
Is out of the way again 
the comet will be 123 mil 
lion miles from us, and 
equally far from the sun, 

so that Utile ran be seen 

of It without a Held glass 
With the aid of the latter 
It can probably be fol¬ 
lowed all through the 
month 

The display which thla 
comet haa given us dnr 
Ing May Is prcbnbly the 


•cross tbs sun, and that Its tall Is so much curved 
In Its own plane that the earth did not ranch It till 
kmg after daybreak os the 19th Before dawn this 
morning It waa a magnificent object, extending from 
the eastern horlaon half way across tbs sky, till It 
was loat In the Milky Way Ha total length np to 
the Invisible bead waa fully ISO deg, according to 
observations here, and 140 deg as seen at the Lick 
Observatory a few boure later 


the Crow and Oup regtli 
far down below Virgo, i 
“ and the Wolf. 


"■' "im 

t upon it* ha*. Ouae**^. 
r* many of tfc* atom of 
Observer* to lew lattttM, 


As our marvelous visitor fades In the western 
heavens, we may turn once more to the Old familiar 
constellations In the north, below the Pole, le Case to¬ 
pics, low on the horlxon Above ber Is Cepbeus, and 
higher still the Little Bear, standing poised on ita tall 
above the Pole Between this and the Great Bear are 
the long colls of Draco Our Initial shows the trnly 
formidable aspeot of this monster, whose form, colls 
and all, can be traced with decided likeness among the 



Farther east, and beat wen a little earlier tit tfir 
evening, la tbe Southern Cross < 

Leo, In the went, and Canoar and Gemini beta*, 
complete our llat This region of the aky will ha tt» ‘ r 
closest watched of all during the month, for* the oomtt 


of the 


fifty 


Curiously enough. Its 
only rhnl In the Inst qnsr 
tor-century Ik the great 
comet which appeared an 
unexpectedly Iasi January 
This waa at cue time 
much brighter than Hal¬ 
ley's umiet (owlug to Its 
close approach lo the mill) 
but Its tail was not so lnug 
and U wns too deep In the 
evenlug twilight to be seen 
to the beat advantage 
Daniel n comet of 1907, 
though Intrinsically o t 
about the same magnitude 
sa Halley's comet, was 
never within fifty million 
miles of the earth, and so no' 



Mercury la morning star all through the month, 
being beat observable 
about the time of hlg 
greatest elongetloa oa 
the 19th, bat as he la Utah 
south of the eon, end 
rises little more than an 
hour before him. tbe pres¬ 
ent Opportunity le tin fa¬ 
vorable 

Venue is likewise a 
ling stir, rising be- 
I A M and very con- 


Mars Is an evening star 
in Gemini and Oanoer, 
setting more than two 
hours later than the SUA- 
Jupiter la In Virgo, 
visible all the evening. 
He la In quadrature on 
the 37th, and comes to 
tbs meridian at 0 P M 
Saturn is morning 
■tar in Arles, rising about 
* A. H In the middle of 
the month On the morn¬ 
ing of the Uth he Is In ex- 
tremely close conjunction 
with Venus, the two being 
only four minutes of arc 
apart—too close to be 
separated by the unaided 
eye. Unfortunately, the 
closest approach la at 
about V A. M by eastern 
standard time, when the 
planets are Invteuie to 
the daylight, and they 


Pacific coast will he able 
to follow them until they 
are- almost too cloee to be 
eeparated hy the eye. 


r afforded nearly as fine 


Back nr this Is a long barren llitrrval The last 
previous comet which was at all conspicuous to the 
naked-eye was the great one of 1982 This was one 
of the grandest ou record, and had a tall ovot 100 
million miles In length but this was directed almost 
away from the earth, so that It never looked more 
than 33 deg long—ns against over 80 deg for Halley's 
comet before It left the morning sky Before this 
comes Coggla's comet of 1874, with a toll of SO deg 
long but the last comet, fully comparable to 
appearance with our visitor of this year. Is the 
great comet of 1861, whose tall waa at one 
ISO deg In apparent leugih Aa In the preaent 
the earth passed through the tall without any 
rffecta other than a general illumination of the sky 
on tbe night of passage Three years earlier, to 1868, 
appeared Donate* comet by common content the finest 
ef the last half of the nineteenth century 
Several of thee* comets, especially that of 1881 
wart really much larger affairs than Halley's, but 
tbs very favorable circumstances of tbe present re¬ 
turn make It comparable, aa a spectacle, with any of 
them* so far aa can be judged from tbe records 
The last news at th* moment of writing la that lta 


■tars themselves. The two bright stars fi and y to 
the Dragon’s head are very conspiouo a. Two others, 
or which only one Is shown on the map, make up 
with these an Irregulai quadrilateral The faintest 
■tar of this, » Draconls, is an Interesting double, sep¬ 
arable with a field-slam of high power—the dlatanos of 
tbe components being almost exactly one minute of are 
Tbe star a Draconls, about midway between the 
bowl of tbe l title Dipper and the end of the handle 
of tbe Great Dipper, is noteworthy aa the pole-star 
of the ancient Egyptians. About the far 8860 B. 0. 
the celestial pole, In the course of Its 


la the northeast we aee the great cross of Organs, 
and the brilliant Vega, and das east Altalr haa just 
risen Higher np is Hercules, sad south of him 
Ophluobua, entangled with the Serpent which he ear- 
lisa. Bofltaa la right overhead, Arettfras bathe same 
SO deg. south of the ssuith. Low to tbs southeast to 
Scorpio, not yot tolly risen. On the right and short 
to the Insignificant groap of Uhra, sad to* *Bt*ut*a 
on# of Virgo, nop brightaaod up by Jupiter, to Os 
•outhwaat. Bote* this, afl Along tot sky tom waat 
to south, stretches toe mighty teagtt of Bfdrh, with 


Uranus is to 
tortus, and crosses to# 
meridian about S A. M. In 
tbe middle of tbe month. 
Neptune to to Gemtol, too near the sun to be observed. 

The moon 1« new at 8 A. M on the Tth, to her flrlt 
quarter at 11 A. M. on the 14th. toll at 3 F ML urn the 
220. and to ber last quarter at 11 P M. an the 20th. 
She to nearest th* earth on tbs Sto, and farthest 
away on too 18th. Ig ber eqone ground too bwv«u 
She passes Venus sad Baton on toe morning of the 
4th, very closely The** conjunctions, llko that of 
the planets two day* later, happen altar tbq aUfi' baa 
risen for the Eastern States,, hot will be of i* tenet * 

Besides 'phaats Keremr otftoe 8 th. Nto \ 

tune on the 9th, Vara on tbs llth, Joptteroa the 
isth, and Uranus on to# 24th, acne of than qJeaely- - 

Bytha addition.!* mOhMig to castor fjti'ftJB Pai- 
•lbto to obtain a jutotoro to powder, 

which oohtatos.ttto.pK'aa^^ uaawr ba. at* 
duceu too th*tos«*i Meats* toe.port *4» 

to odortoaa to* t-ftoa.Th. «t*re of *gj - 

pound formed wd» '*»- - x ' 

4,tohe*Ptof#'#jtojrk 
•oup, but *. 
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HTfcote Mn hoe* aw aodltottoos of the "Dreed- 
'WK 1 W We It vat flret introduced ta 1*0*. 

AOkericea modification U dist i ng uishe d by the 
‘bswter tins arrangement of the ran turret*, tbe German 
.by the powerful seocmdary armament and by the re- 
"pqrlti introduction of tbe triple turret. It has re¬ 
mained for Italy—the borne of constructive aenlne and 
■ the real birthplace of tbe dreadnongbt Itself—to com- 
btne la one abtp tbe twin turret, tbe triple turret, and 
' the center-line arrangement, 

'■ Tour ehlpe are under co&etruction for the Medltcr- 
raneaa power One, tbe "Dante Alighieri,” «u laid 
jtOwn leet eominer, and I* to be launched In Beptem- 
?hor,- In tbe oaee of tbte vessel, her power baa been 
exaggerated, for initead of carrying twelve H-incb 
gnM, aa reported, efae will bare only ten In the caaa 
-fid the other three eblpa, named "Conte 
ft Oaeour." "Leonardo da Vinci,” and _____ 
TJtnllo Oeaare,” it la difficult to eay 
whether their power baa been under or 
over rated. According to flret account*, 
they were to carry eight 14-Inch gun*. It 
now tuna out, howsvsr, that they wtU 
bare no fewer than thirteen 12-tnch 
weapons. This la a larger number of eln- 
glocallber gun* than he* ever been 
mounted In n modem *hlp, although the 
(Japanese "Batanma” and “Akl" each J~ 

parry four 12-Inch and ten 10-lnrh, to 
•ay nothing of twalvo 4-lnch The ar¬ 
rangement of the guni in tbe Italian 
Rhine la dlailnotiy novel There will be 
three three-gun turrets, one forward, one 
aft. and one amldahlpe. while a twin 
turret will be placed forward and *ft r eo 

aa to bring ltn gun* to bear over the - 

lower turret There will thue be a foil grw 

broadside of thirteen 12-Inch gun*, with 
a fore-and-aft Are of live The secondary 
battery will consist of eighteen 4 7 Inch rapid-fire gun*, 
besides tbe earns number of 3 Inch Three under-water 
torpedo tubes will be fitted The displacement will 
be 34,000 tons, tbe main armor bolt 13 Inches thick, 
and tbe speed 32 knots. 

Tbe arrangement of tbe armament In the "Dante 
Alighieri" Is precisely the same u that In the other 
three ship*, save that the midship turret Is suppressed, 
and that the after turret! are on a lower level than 
those lorward Aa will be seen from tbe accompany¬ 
ing sketch, the deck runs straight from bow to stem 
In the three other ships. The "Dante” will have a 
displacement of 18,300 tons and a speed of 23 knots. 
The four ships are to be completed in 1*13. 

HOW m LAXBTIXW sum waa oaithd. 

Last week's issue of the Scientism America* con¬ 
tained a description of an oil well in the midway dis¬ 
trict neer Bakersfield Cal, which on March 16th sud¬ 
denly blew out the drilling tool* and became the Lake- 
view Gusher, the largest 
Oil gusher in California, 
blowing out at the rate of 
over 40,000 barrels of 
heavy crude oil a day The 
force of the gas preaaure 

waa so terrific that the y 

derrick waa ripped to 

pieces, and Oil spray waa Jf 

morally sent for miles in _ ,_ 

•vary direction How to j£j 

oap this well waa a serious 


hies, which bad aOrved to haul up the raft, wore then work of the office la divided into three branches, 

made fast to burled pipes. Tbe result was that tbe namely, tbe laboratory work, which is organised aa 

stream of oil was burled against -7bat was virtually the Division of Tests, the engineering work, which la 

a raft anchored in midair. The raft, held np by the known as the Highway Division, and the economic, 

force of oil, la about 16 foot above the mouth of the statistical, road management, and miscellaneous 

well and Just above the stockade Although this Iocs work which la organised as tbe Division of Road 

not actually stifle the gush of oil. it has very much Management 

lowered tbe height of tbe fountain, and thus has re- Aa the Division of Testa, which may be 
suited In a vast saving of oil aa a National Good Roads Laboratory. Is c 


As the Division of Testa, which may be regarded 
aa a National Good Roads Laboratory, is considered 
to be tho moet completely equipped road material 
laboratory In the world we give the following de¬ 
tailed description of the plant and work The Assist 


Inquiries into systems of road management through and i 
out tho United Stats*, to make Investigations In re- la un 
gard to tho boot methods of road making and pro- rheml 


pare publication! and assist agricultural colleges and the testing engineer 


assistant chemist The < 
r the Immediate dlrm tl»i 
and the physical testing oi 


experiment stations In disseminating Information o 




ITALIAH BATTUSQM WHICH WILL EX THK mST TO 0SXET 


this subject In pursuance or this authority, the Of No Jll), nud the corrosion or Iron 
flee of Road Inquiry was established nud frnec wire (Bulletin No Id and 

During the next two flaca! years tbe appropriations tlu No 239) 
and the wording of the bill remained tbe tame The The equipment for the physical ti 
appropriation for tbs fiscal year IMB7 was reduced to Is as follows 

*8,000, and a provision was added authorising the In l-argc Impact matblno for tusttni 
vestigallon or road-making materials In tbe several Impait machine for testing binding 
.States, The appropriation remained *8.000 annually dust, Impact machine for testing t 


Teats a pctrographli laboratory with a petrograpber 
In charge The routine testing of ma- 

_ terlals conducted by the Division of 

Tests consists of mhrowoplc and ilieml- 
cal analyses of specimens to determine 
their mineral (ornpoeltlon and proper 
(laaalfliatlon, and physical testa to deter- 
mine their cementing value hardness, 
toughness, resistance to wear, water ab¬ 
sorption, and dinslty (Bulletin 79 Bu 
reau of Chemistry ) 

In addition to the routine tests spe- 

_ clal studies arc made regarding the use 

- — and loinitoeltlou of asphalts, oils, tars. 


> <lust and preserving road surfaces (Bul¬ 
letin No 14 ) Oilier Investigations In 
cludu research Into the decompoelllon of 
rock powders (Dulhlln No 28. Circular 

- No J8 and Farmers' nullotln No 239), 

TO 0SXET the testing of rlsys for iiso In paving 

brick burnt-clay and sand clay roada 
(Dull, tin No 27 and Farmers Bulletin 
Of No Jll), nud the corrosion of Iron iulvcns bridges, 
nud fame wire (Bulletin No Id and Farmers’ Bulle- 
ous tin No 239) 

Tho The equipment tor the physical liHiIng laboratory 


during the fiscal ysars 18*8. 189*, and 1900, and uo rocks, Olsen testing machine tor tensile, rrossbend 

change was made In ths wording of the bill, although log and compruaalon lesis, tapailty 20,him pounds, 

tho namt of tbs office was changed from "Road In- Rlchlu testing machine for testing tensile cross- 

qulry" to "Public Road Inquiries" In the fiscal year bending, and compressive strengths capacity.200,000 

1899 pounds, dullcalo plntforiu stubs, hydraulic machine 

Ths Agricultural Bill for 1901 carried an approprl- for molding briquettes, torsion balance, abrasion 

atlon for *14,000 and provided for condmtlng expnrl chins ror testing resistance lo wiar of roeka, vaci 

menta In the city of Washington and elsewhere and pump, diamond saw and grinding laps for mal 

collecting, digesting, reporting, and Illustrating tho thin rock sntlons Tor mb rosroplc examinations, 

results of such experiments. The appropriation for mill for grinding rock samples Into powder icnti 

1901 waa *10.000, and ths bin provided for the In gal pump, diamond core drill small rock <rusl 


vestlgatfon of the chemical and physical character of grinding disk Tor tislln 
road materials. Ths language of the appropriation pies, battery of pebble u 


and grinding laps for making 
mb rosroplc examinations, ball 
: samples Into powder lontrlfu 
-ore drill small rock (rusher, 
ting the hardness of rock earn 


mores needles, standard 
sieves, briquette molds, 
soaking tanks, etc 
Tho equipment for tbe 
machine shop whcie test 


ths flow. A tentative at- ' 

tack waa then mads to Al 

fSstsn down s woodan roof 

over tho hood of ths wall 

Although ths roof wss mods of H by 18 timbers, the 
gushsr tors them to splinters. 

Ths following plan waa then succsmftttly adopted- 
Ths gushsr hod by this time broken out in several 
•mAH sti fountains In addition to the main stream. 
t-Theas additional openings were smothered by mean* 

' of ffidMgrtro bulwarks of brush and sand. A stock- 
ado of heavy yfiaak* Was then balK around the spoot- 
tim well. The wans of ths stockade wet* II fast 
\ Ugh. On one (tide of ths stockade a slanting runway 
, wss oonstmetsd. 4 Ml it raft 16 by Hi fhpprosi- 
nwbfr) waa thsa built, resting tm this runway tike 
"firtfnos tfi* w*«. Wffiwy wife rabies were Msaed 
«ba dbuir oorwru qf the reft. tbs qahJtjs at Hit 
'„ fid&towair oqnieru w*rs mM that to Jysavy pdpaO bur- 
liiil U fast nader ground. The dsttm atfqsM *e tts 

'TMtws ; 


changed from "Pnbllc Road inquiries” to the “Office and bituminous substance 


of Publlo Roads” and s statutory organisation wss presse 
provided In the Agricultural Bill approved March 3rd, and e 
1906 In ths appropriation bill for 1*09, tbe rent or vlded 
purchase of road-making machinery was forbidden Fueee 
The total appropriations to the fiscal year 1909 lnclu provld 
•tvs amount to *473,440 The estimate for 1909-10 se In the 


pressed air vacuum, gas, hot and cold water steam, 
and electricity 1 he petrographlr luharelnry le pro¬ 
vided with a petrographic microscope of the latest 
Fueee model, which besides the usual attachments Is 
provided with a revolving analyser In the tube lo aid 
In tbe determination of very low doubly minuting 


approved by the Secretary of Agriculture is for mtnaral, and a Bcbwartaman scale for the meiuure- 

*1*4,460 ment of opthal axial angles. The methods used for 

Ths Office of Publlo Roads Is under tbe Jurisdiction examining and classifying rocks are fully set rorth 

of the National Department of Agriculture as ehown In Bulletin No 11 

above. It has no administrative duties and exercises The road material laboratory was established In 
BS control whatever ov*r the roada of the United December, 1900 and from that time until November 

States, its functions being entirely scientific and edu 30th. 1908 3 018 samples of road material were tested 

rattisst No appropriations are made by tbe national from practically every State In the Union The results 

tqrSarnhksnt for road* except on government reserve- of tests made up to January let, 190R and a brief 

tJeffia. At- ths present Ume there an sixty-ee.ven offi- description of the present methods of making routine 

idm amt- employs* os -ths rolls of Urn office Ths teats are shown on Form No. 38 
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NEW TWO-CYCLE 


MOTORS 


DEFECTS OF THE TWOCYCLE ENGINE AND HOW THEY ARE OVERCOME; 


A belief la growing among gin engine expert* that 
the greatest Improvement* In gaa and gasoline 
motore must come In the future from somu type of 
engine which gele Imreasod power from Its cylinder* 
by eliminating the Idle revolution of the four-cycle 
♦yin It In i unceded that four-<y<le design has prac- 
tli ally real tied the limit of Ita itoHelbllltlea the advent 
rf the automobile having drawn the service* of the 
hrlghlint men In the gas engine Held, the result of 
whose work Is seen to-day In the splendid examples 
of Ran engines found In even the cheaper kind of auto¬ 
mobiles However many designers feel ss was ex 
pipnsed by one prominent engineer, that “It Is Inoon 
euh able that the four-stroke cycle with Its small 
utilisation of one-half of the piston strokes will he 
a<copied as the finality of development, the two- 
stroke <y>lc an now applied Is oqually unsatisfying 
for reasons that are familiar to all atudonta of the 
quest Ion ” 

it Is apparent (hat the chief efforts toward Improve¬ 
ment are now being made with a view to eliminating 
the defats heretofore caramon to the two-cycle type 

The thief defat* of the usual two-iyiIn engine may 
bn summed up as follows 

1 The explosive mixture Is taken Into the crank 
case rcaultlng In leakage and In posalble explosions 
In the base 

2 The new charge comes Into direct contait with 
the hot burned gases, causing possible pre-lgnltlon 
and some loss of gaa at the exhaust 

3 The charge Is not IsrgH enough In volume br 
cause the crank i aw la an altogether Inefficient 10m 
pressor on account of ita very large clearamc This 
means a small charge and also a large percentage of 
dead gas left In tbo cylinder 

4 The power Is not Increased materially lij the 
double number of explosions because of the weak 
charges and poor economy 

Several recent two-cycle engines meet these defects 
In different way* The Newcomb engine wus reeenlly 
exhibited before the Automobile Club of Amorim This 
Is a two-cycle engine using the crank case to supply 
glr only This air blows oat the preilou* charge and 
furnishes oxygen in burn the next tharge of fuel 
The fuel Is Injected directly Into the cylinder from a 
plunger pnmp, ths quantity being controlled by mgu 
luting the stroke of the pump The gasoline Is directed 
downward Into a small cup owi the heart of the piston 
When the piston rises this cup or pocket Is In the 
vicinity of the spark plug so that there Is alwav* an 
Ignliable mixture near the plug even when running 
on very light load This arrangement avoids several 
of the defects of ordinary two-ey< le engines Tho 
rharge Is limited, howevor by the amount of air 
width can be supplied from the rrank case, which 
would scarcely exceed 75 per cent of the displacement 
of th< piston, leaving the other 25 per cent and Lhe 
clearance space Ailed wtth burned gas This cuglne 
will undoubtedly be more powerful, economical, and 
reliable than the ordinary two-cycle motor 

Another Improved type of two-eyrie engine Is that 
employing a differential piston This engine leaves 
out the crank ease entirely as a means of supplying 



Mg I.—Sbertt two cycle motor. 



two-cycle motor 


the char#* or air and oomprm w * the mrgtfsmaj t* 
an annular chats bar formed by a differential ar two- 
diameter piston. Two cylinders bra worked together, ' 
the lower piston of one compressing the oharge for 
the other This permits getting a fun charge apt 
large capacity, though tha lose of foal through tha ■ 
exhaust is likely to be greater Tha leakage loss bad 
base Arlag are ellmlrated This type of motor la used 
on the Elmers automobile and a light-weight angina 
weighing but pound* per horae-powsr and oofr 
st rue ted after the design of J W Broderick Is now 
being manufactured for aeroplanes and other aerrwatv 
tlc purpose*. } 

A good Idea of the method of operation of tbla motor 
ran be bad from the diagrams we reproduce The 
cross-section of one of tho cylinder* show* the large 
compressor platon on the lower end of the working 
piston C On the down stroke the largo piston draw* 


automatic Inlet vblve M On the up stroke It com- 
press ns this charge In tha chamber F above It and In 
the pipe 0 leading across to the Inlet port of ths sec¬ 
ond tyilnder Just before tile piston of the second 
cylinder opene the eshaust port. It uncover* the Inlet 
port D and the charge oompreaMd In the transfer plpo 
O E leading from cylinder one to cylinder two, passes 
into the cylinder and Is directed upward by the deflec¬ 
tor H In the motor shown, the connecting rods A 
are of steel tubing for the purpoee of saving weight 
Tbo apark plugs are located In the dome-shaped cylin¬ 
der heads, where they are most effective In Igniting 
the mixture This type of two-cycle motor offer* tho 
advantage that there la no possibility of leakage of the 
Initial compression after the crank-shaft bearings have 
become worn, and there Is no necessity of making these 
bearings heavier and longer than usual for the pre¬ 
vention of undue wear Neither Is there any trouble 


The new cycle motor la a recent Invention of C A*. 
Dawley, member of the American Society of Mechani¬ 
cs I Engineers This engine has some features of both 
of those described above It usee a differential piston 
and handles the charge in an annular chamber, but 
it also compresses str In the crank ease Owing to the 
enlarged diameter of the piston in the crank case, the 
air supply is In excess of the piston displacement Tho 
air displaces the exhaust and scavenges the cylinder 
before the new charge I* admitted The admission of 
the new charge le controlled by the valve F In Fig. 
E, and the timing Is snch si to Introduce the charge 
after the cylinder Is cleared of burned gases, but before 
compression commences. This evidently will give a 
full charge of air and fuel and prevent any lass or 
fuel or premature ignition When used on gasoline 
this engine may use g carbureter, In which case an 
extra rich mixture would be drawn Into chamber B, 
while the additional air required for combustion would 
come from tha crank case Or a fuel pnmp may bo 
used as In the Newcomb engine, except that in thta 
case the gasoline would be delivered Into port U 
and then blown Into the cylinder by the charge of 
(Continued on pope HD ) 
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brass battery clamps to th«M with a atrip of aheet 
copper (oldad over the top of the carbon block ThU 
Is an Important item IU nae will protect tbe braaa 
clamp from being corroded by the acids. Tbe alnc 
•cylinder* can be purchased with a copper atrip and 
binding screw attached. The line cylinders must be 
amalgamated by dipping them Into sulphuric add l 
part, water 8 parts, and then rubbing all over Inalde 
and ontalde with quicksilver Place these since In 
the wooden veeseL Hake up a mixture of eulphurlc 
arid 1 pint, water 8 pints In a stoneware pitcher, ami 
allow It to become cold In another Teasel make a mis 
lure of water 4 pints, bichromate of sodium or potas- 


1 The best battery for experimental work In tbe work* 
gbqp or laboratory is one of the rough-and-ready type 
£at win give a moderate current of eleetrlrlty of 
my three or four amperee wltb an electromotive force 
■ LB to 3 volte. Such a battery Is suited for the ex¬ 
alting of a powerful electromagnet, for magnetising 
■irpoaes, operating an Induatlon coll, and for eleitro 
■Iver plating, electro brassing, or electro coppering 
qltber by the hot or cold process, and for electro gild 
jDg The following description will enable anyone 
wbo can handle woodworking tools to construct aiub 
a battery consisting of two cells capable of being 
coupled eo as to give the current of one large cell or 
In series so as to yield tbe current of one rail and 
the electromotive force of two This latter plan Is 
the one beet suited for coppering, brassing or electro 
nickeling. This type of battery has been used, and Is 
Still used by the writer for all the purposes men 
tloned, for over live yean, so It has been put well to 
the teat ef experience 

The wood used In making the battery must be thor 
oughly well seasoned An old board that has been 
kept years In an office or a loft will prove to be Just 
the thing required The board should be 1 Inch thick 
Cut a atrip G feet long and 8 Inches wide Plane this 
smooth all over and then cut three pieces 13% Inches 
long, and three pieces G% Inches long The latter 
will form the ends and central division of the bat 
tery The side pieces must be grooved so ns to re 
reive these pieces with a very nice flttlng Joint ns 
shown In Pig 1 The bottom piece must be made am 
shown In Pig 3, with two pieces of wood < lit exactly 
G Inches square, this else being the Inside measure¬ 
ment of each cell These squares must be held In 
place by means of screws that are Inserted from tbe 
underside of tbo bottom board and penetrate to with 
In % Inch of tha outer surface of tbe squares They 
should also be routed with a thick shellac varnish i not 
glue) before being fastened In place Tbe grooves In 
the aide places and the ends of the division pleiee 
must also be well coated with thick shellac varnish, 
after which the pieces should be driven tightly to¬ 
gether and held by nalla or ecrewa. Nalls driven di¬ 
agonally make the beat Job because they will draw 
the woodwork together more flrmly than screws, and 
resist direct strain better The object of using shel 
lac la to Insure a perfect acid proof Joint, and the G- 
Inch square pieces where pressed into position form a 
bottom so Arm that no acid liquid will penetrate 

When the battery has been put together It must be 
lined on tbe Inalde with a coating or burning hot 
pitch line an old saucepan to melt the pitch In Pour 
some Into one of the cells and tilt the battery Drat 
one aide then another until all four sides have been 



slum 12 ounces sulphuric add half a pint Allow this 
also to become cold The battery Is now charged by 
pouring the bli hron ate mixture Into the porous potH, 
around the iarbon blocks und then imitrlng the Bill 
phurlc add mixture Into the outside aiuue around the 
nine cylinders The battery lx nuw ready for any pur 
pose required and will keep In good adlon for alsiut 
six hours continuously When not In use thi vine 
cylinders must bo removed and plated Into a stone¬ 
ware track tilled wltb water, and the bit (ironist, mix 
ture muat be returned to the \estiel It was made In 
The carbon block can also be stood nu ond upon blot 
ting [tai>er or In a wide mouthed ptcklc bottle The mil 
phurlc acid mixture can be allowed to remain In the 
sroodon battery cells For Intermittent uso stith a 
battery will work well for months and meet every re¬ 
quirement for small work, either In the workshop or 
laboratory No amount of hard uso will Injure It, If 
well put together as described No acid solution,, will 
affect It, although the liquid may be left In tbo cells 
year In and year out 

_ m m m egri 

Ufl OAfiOUKl TAKES 


As gasoline explo, ions are due to a mixture of gaso¬ 
line vapor with air 'accidentally Ignited, of course) 
l think the air In a gasoline tank could well lv re 
placed either by water or a non-oxidizing gas such as 
carbon dioxide, after the manner here Illustrated 
In the first two designs water Is used In Fig I 
the weight of the water forces the gasoline out of 
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A is closed and stopcock 1) la opened, and tbo water 
flowing oat through the latter will draw the gaso¬ 
line into the tank through stopcock H The valve M 
is adjusted to sink In gasoline and thus close the out¬ 
let, preventing escape of gasoline through tho stop¬ 
cock D _ _ 

PL VO OOFKBCTOB 

To maka a plug connector for use In an electric 
light socket, all that la required la a burned out In¬ 
candescent lamp and a number of feet of heavy lamp 
cord Break tbe glass globe out of the. lamp, 
leaving only the boat Tben break away the 
glass tube that protects tbe leadlug In wires, being 
careful not to Injure them Now untwist about a foot 
of the letup cord, scrape the ends elesn and slip a 
short length of rubber tubing over path end Solder 
tbe ends to tbe leading In wires In the lamp base and 
tben push the rubber tubes down over the Joints Fill 
the socket with plaster or Paris, letting It project up 
above the top of the plug about an Inch so ns to form 
on Insulated top to screw the plug In by This plug 
connector Is suitable for small motors, portable lamps, 
and any other apparatus that draws only a small cur 
rent. It cannot be used for large currents as the 
heavy current would fuse the Jeadlng-in wires In the 
plug 

A filMFLB AFFAEATVS FOB MFTTIK0 OABBOTB 

A very almplo, effective and easily set up appar¬ 
atus for emptying carboys of arid etc may be made 
In the following way from materials round In every 
laboratory This will be found to be far superior to 
the arid pump or the old-raahloned method of lilt 
Ing the carboy, catching the liquid In a Jug, and 
ihen |touring It Into bottles For no ruim-g tan 
escape, and this la an Important factor when ileal 
Ing with strong ammonia or hydrochloric. arid 
(spirits of malts) 

Hay one wishes to fill with hydnshlorli arid or 
another liquid any number of bullies from a carboy 

Fit every one of the buttles with two-liocd lubber 
lurks and then through eai h hole put a piece of glaaa 
tubing bent In the form of a right angle with sides 
about three Inihes long Connect one piece of glass 
tubing In one bottle to another piece In another bot 
tie with a small piece of rubber tubing the Tree plcco 
of this bottle with another plrne tn another bottle 
and so on mill you have all the bullies ronneried 
up In one straight line 

Connect the Tret tube at one end of tbe line with 
a plice of rubber tubing to a long bent glaHa tube 
passing to the heltmn of tbo carboy 

Attach the other free tube nt the other end of tbo 
row of bottles to a glass filter pump or any other 
auction apparatus with a piece of thick walled rub 
ber tubing Then we> bavo the apparatus as lllim- 
Irated herewith 

Turn on the water tap eonneitid with the filler 
pump and the arid will be drawn up the tube lead 
Ing from the larboy and Into tho fine! botth Am 
soon aa this la filled the arid will run Into the 
second bottle, and so on until the carboy Is empty or 
the' requisite number of bottles are filled 

If one huso t many torks all that Is necessary Is 
to fill may three or four bottles When these are 



Ilka manner. Having the case now well put together, 
flhtafc the oatalde by giving it two coats of aheltae 
' varnish mixed with crocus (oxide of dnn)- ThU 
paint wtlj reaUt tho grid eolation used in the oelU 
and |dre qxH* a nice finlA to the work. To complete 
'thafcafttery procure two otto cylinders 1 Inches high, 
’ll* W thtek AHo 
chtontt*, po(Na pofe J Jwhes diameter and t laches 
& AW 'tWb eipjbfia Ptotea or Meeks 1 or I laches 


•fid the weight of the water then siphons tbe gasoline 
Into the tank above through the valve and stopcock B 
In Fig. 3 a carbon dioxide tank U connected to the 
pipe A and the pressure of the gas then forces tbe 
gasoline ont through tbe pipe B 
Tit Fig. 4 the stopcock A U connacted to tbe water 
matt or pipe when the pressure of the water forces the 
gksoitne oot through the stopcock 8 The valve C pro- 
vhats the water from escaping Into the gasoline cans 
through the stopcock B Tn refill tin, tank, the stopcock 


be made In one piece and if care la taken to push 
the ends of tbe tubes below tbe end of the corks tho 
liquid wont reach np to (hem and ao they will noi 
be hurt In tbe slightest tn fact no rubber nuinir 
tlona may be made use of except from the sue lion 
pump lo one end of the lino of hollies though, of 
course II Is more convenient lo use tlum 
A glow filter pump Is the I test lo use Imaiiw any 
fames that may perhaps come over lisvc no corrod 
tag effect on It, as they would have on a uwial one 
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The manufacture of perfumery hat always seemed 
a difficult process to many, and without doubt the 
blending of certain kinds of perfumes Is a matter of 
much scientific and skillful manipulation, but on the 
other band, the most commonly used perfumes can be 
made at home with simple apparatus and without 
much expense or trouble In many parts of the coun¬ 
try, Bowen are so abundnnt that one can harrest all 
that are needed fur manufacturing at home perfumes 
enough for a year’s use 

A perfume garden aliould prove aa profitable aa one 
or frulta or vegetables We plant gardena for out 
flowers and for flower teede, but fow raise flowen 
for perfume making Enough perfumery la aold In 
this country annually to make a yearly tax of nearly 
ten dollars on every family Thla amount la not 
eveuly distributed, but each woman spenda enough 
to make It worth while, If ahe has the garden space 
to try a hand at making her perfumes at boms 

Ono must devote time to the cultivation of certain 
flowen which thrive luxuriantly In the vicinity In 
many parts of the country roses thrive so luxuriantly 
that fields ran be sown with them, and an abundant 
crop raised In other sections the rose Is too slow- 
growing for this purpose, but the violet takes Its 
place Agalo, It must be the jaamlne, the tuberose, 
the onnge blossom, or la vender Whatever flower It 
Is that thrives and possesses delicate but powerful fra¬ 
grance should be chosen for the work 

Direct distillation Is the most satisfactory way or 
making perfumery The still Is a simple affair and 
It can be made out of articles round In the avenge 
home Take an ordinary tin oil can, scour It, and 
purify It of all oil odors Stop the spout completely, 
and fit a cork In the top through which the oil la 
poured From a hardware store get four feet of cop¬ 
per tubing (tin or galvanised Iron pipe may alio be 
used) The tube should be bent downward at the 

The tin ran should lie filled with a pound of flower 



petals gathered fresh In the early morning Four over 
these petals eight fluid ounces of alcohol Then put 
tho can In a saucepan half Oiled with water, and place 
on a stove, where the water can be kept at the boil¬ 
ing point A hole should bo cut through the cork of 
the can Just large enough to receive the metal tube. 
Place a quart jar on a table nearby, and Insert In It 
ths other end of the tubing This Jar should not be 
sealed, or dlatlllatlon will not go on properly 

When the water bolls, the alcohol In the can la 
heated, and thla process extracts the perfume from the 
flower petals, and gradually causes distillation through 
the tube Into the cold Jar on the table The alcohol 
thns distilled will carry with li the true attar of the 
flowers Alcohol has a peculiar property of extracting 
and holding the scent of flowen As fast aa dlstllla 
tlon goes on, the contents of the Jar should be emptied 
Into glass bottles and securely corked and sealed with 
paraffin lu blending perfumes of several flowen, do 
the mixing after each one has been distilled sepa¬ 
rately Do not mix the flowen In one still 
Another method nf using this still is to employ 
water instead of alcohol for dlatlllatlon Instead of 
attar we get the essential oil of the flowen, and thla 
rises and floats on the surface of the water In small 
globules, which must be skimmed off carefully, and 
Immediately bottled and kept cool and air tight 
When sufficient oil Is obtained. It should be mixed 
with alcohol to retain the odor Indefinitely One may 
distill with water any number of kinds of flowen, and 
with Ihe essential oil properly bottled, blended per 
fumes i sn then be made A few drops of several kinds 
of oil are poured Into a bottle containing a certain 
amount of alcohol, and wbon shaken thoroughly one 
baa a delirious fragrance for borne use For tnatance, 
eau rie cologne Is made by pouring Into a glass bottle 
a pint or alcohol, and adding half a drachm of home¬ 
made attar of rosemary and twenty (trope each of the 
attar of orange peel lemon peel, and bergamot peel 
The dlatlllatlon of these fruit peels la another desira¬ 
ble home Industry Cut up fresh orange or lemon peel 
end place If la water In the tin ran, and beat aa for 
uae In flower leave* The essential olt of tit see posts 
will then ba gradually distilled Into thu other reoep- 
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taels flklm off tho globules, and confine la oerkad bot¬ 
tles. 

Besides distillation, wo have the process of ahsorp* 
tlon, which anyone can do at homo with HtUo trouble 
and expanse It la slightly more complicated, bat it 
will extract the perfume of more delicate do warm, 
such aa the violets, with greater tuccew. Thla process 


consists of covering two Urge shallow pans or soup 
plates with a layer of melted suet. The layer should 
be half an Inch or more thick When the tat has hard¬ 
ened, gather the rioleta, jasmins, or tuberose flowers, 
and cover the suet thickly with them Then plaoe one 
Plate over the other, and force down firmly. Wrap 
the plate* tightly In paper, so that the perfume will 
all be retained In twenty-four hours the suet will 
have absorbed nearly all the perfume Then quickly 


one* Repeat tbU operation for several days or even 
for a woek, so aa to secure a strong supply of odors. 
When enough petals have been robbed of their odor, 
remove the top plate and cut the suet Into small 
pieces, and drop them Into a wide-mouthed bottle or 
glass Jar containing alcohol The transference should 
be made aa quickly as possible, and with least expo 
sure to the sir Then cloee the bottle or Jar, and seal 
with paraffin to make air tight Aa the suet absorbed 
the fragrance of the petals, so will the alcohol rob the 
•net of Its concentrated extract Hvery day the bot¬ 
tle should be shaken a little, and In a fortnight the 
alcohol should be poured off through a strainer Into 
bottles and corked 

Besides making the liquid perfumes, one should con¬ 
sider sachet powders and perfumed pastes These 
have their use In every houeehold A rose paste Is 
made by steeping roso leaves In water, and pounding 
with a mortar until reduced to a phita. This macera¬ 
tion should be thorough, and can be done with an ordi¬ 
nary rolling pin Now add a drop or two of your 
home-made attar of rose, and permit the paste to dry 
In an airtight receptacle The paste will grow quite 
hard, and can then be cut Into any shape desired A 
piece placed In a drawer will scent the place for a 
long time If the pieces not In ueo are kept alr-tlght 
they will retain fragrance Indefinitely, and will always 
be ready for Instant uae Laid In linen and clothes 
presses, they add that subtle fragranco to the fabrics 
which so many like 

Sachet powders are as numerous and aa varied In 
fragrance aa colognes. One may compound them out 
of flower petals, spices, and perfumes to suit Individ¬ 
ual preferences The art of making sachets is very 
simple and Inexpensive If we add to these attara and 
essential oils such simple articles purchasable at any 
drug store, aa Iris root, musk, and cochineal (tho last 
for coloring only) and smh aplce* aa clovea, olnna 
mon, and ginger, we have all the materials that a 
■mall laboratory requires for making a doxen kinds 
or popular^"heta. T-avender seeds raised and cured 
at home n die a sachet suitable for those who like 
this odor Another Is manufactured by mixing Iris 
root and ground cloves with a little musk and attar 
of roses, the whole moistened with a little alcohol, and 
then rolled and kneaded Into a paste, which In time 
growi quite stiff A few pieces of this distributed 
around In the clothes press will add a delicious odor 
to garments. For gifts, appropriate bottle* and rib¬ 
bons or boxes may be purchased cheaply at the store*, 
or silk and damask can be obtained for concealing 
sachet or perfumed pastes, and pin cushions may be 
made and scented Indefinitely by Inclosing a good 
piece of the perfumed pasta In the center 


Those who have had the good fortune to travel 
through a virgin tropical forest could hardly fall to 
have been Impressed by the death like stillness which 
pervades all nature between the hours of 1 and 4 
P M This la the thermal noon of these regions, 
when all life, weary with the battle with the terrible 
heat, seeks repose In a much-needed siesta No sound 
la heard save perhaps the slight rustling of a leaf, 
or the plaintive grunt of a tardogradns as he answers 
the call of his mate, or reaches out tor a new eucho 
leaf with which to satisfy a never-ending appetite 



venation of the x 


attributed It to to* mames of str, *1ffgroht ta 
psratnr* tad density from t 
phere, drifting In b 


Following la the description of t simple exportguik 
which, if thoroughly understood In su its beariaS, ' 
will enable one to etplata some of the moot ftp* \ 
ently complex phenomena In nature. Everything ns ' 
Its own period of vibration, that is, tbfc rat* at whist 
It naturally swings, or vibrates—not only a tuning v 
fork, bat a column of dir, and even a house, a troj,’' 
or a ship Other things being equal, th* longer th* 


and gives a higher note. Now take a fork giving th* 
note 0, which la due io 511 vibrations per seoond, en¬ 
ergise It by bowing or by striking It with a hammer, 
and hold the fork before the mouth of a bottle, gay 
5 inches deep and 8 Inches In diameter. Instantly yen 
hear an Increase fn the Intensity of th* sonad, be- 
cause the column of air Inclosed by such a bottle wifi 
vibrate the same number of times per second aa th* 
fork. Now bold a second similar bottle bettsssn the 
prongs of the fork, as In th* accompanying photo¬ 



graph, and the sound Is practically extinguished, be-* 
cause the crests of the wave* entering on* bottle coin¬ 
cide with the trough! of those entering the other 
Under these circumstance* there la always interior 
ence, or silence Now Introduce a piece of cardboard 
between the mouth of the bottle and th* vlbrntlng 
prong, the conditions of Interference are destroyed, 
and loudness is restored. But an ear cloud is quit* 
ss effective as a piece of cardboard Place a burning 
match or a hot poker beneath the month of either 
one of the bottle*, and a* the thin layer of warm air 
reaches the opening It acts *a a curtain, reflect* the 
sound wave*, and Instantly the loudness of the fork 
Is restored Thus la demonstrated a significant and 
wonderful fact, tbe power of a thin layer oT air to 
reflect sound quite as effectively as * board. Now, 
what are the physical conditions obtaining during the 
day between tbe ears of the citlxsn* of Washington 
end the bridge over tbe Potomac River? Th* Sum t» 
shining, tbs atmosphere Is still, a hot stratum of air 
rises from a metal roof, another slightly cooler from 
a gram plot, another of a different temperature front 
a concrete street, etc. Many strata of different tsar 
persturos intervene between the ear aad the bridge. 
A* we have Jut observed th* effect of os* stratum, 
w# can readily neKae that nMI would poaseas ths 


man traveler, who was camping twelve 
the fall* of the Orinoco River, 
that no sound from this source reached Ms *a?T while 
eight hours later, during the night when ft# woods 
were rendered t perfect pandemonium by th* shrieks 
of panther, jaguar, and monkey, tho sound of falling 
. waters broke with astonishing clearness upon Us ear. 
What Is the explanation of thla phenomenon? Aad 
why, for example, do the citizens of T7i|htitt)ftrm hear 
*o distinctly, at night the heavy trains, adthey pass 
over th* Potomac railroad bridge, white dwrlaf a calm, 
snnahluy day they listen la vain for tits arise of the 
moving oarsT Tho very natural exptensttoa that th* 
note* of ths day traffic masks tb* sound of ihe ears 
s, at tho experienced HMOotdt prove*. 


the ear with astonishing clearness. 1 * 

Bearing tb mind those facts, many spMrosttfy Ifii ' 
explicable phenomena bocoat a* otear t* the t#oa44>'~ 

*“■ ’.- S: 

Tb* use of towing tsabs to dstonatdd that* 
of ships to muck Old* “ " ' " “ ^ ' - 

recent artW< ^»*| 
character don*' by'I 
ehaa^stsamdr,H 
uret* Ik* 


Some light la thrown spin UHs proM d m by arocttU 

'*< » 'S', 
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2 American Homes and Gardens 

si FOR JUNE 


B® A Country House, Automobile, Garage 
&& and Motor Boat 

S3 COMPLETE, FOR $2,000 

%££ IN the June awe of American Home* and Garden* there wiB appear, 

“ Ml 1 from the pen of the well-known author on Furniture, Home Fumnhmg and 

“ Decorataon, Mm Either Sangietoo, an article on " How it ■ Possible to Obtain a 

mi 004 Smal Gantry Houae or Bungalow,” abo a Garage of the Knock-down Type, and 

in no a Boat Houae, for the ndiculoudy unafl awn of $2,000. That ■ not aB The 

„ article, which ■ fuly luttrated, ihowi how the boom may be completely fur- 

m aw nahed, wkh the cost of each article. Would you believe that the amount named 

ir aw above ndudea the entve coat of fumahng? But t alao Deludes the coat of an 

u.wo automoble and of a motor boat I Thia it no fary tale. The article ipeafiei 

w jj, the Coat of the bouse, the garage and the boat houae, the coat of the automobile 

jj® and boat h alao givea the exact coat of each article of furniture, and each 

it mi piece ■ lintrated, ao that the render can judge for hanedf whether the object! 

SS deecribed appeal to hn partxdar taste. 

j^oo, No famiy planting for an megpenave summer outmg ihould fail to tend for 

the nteratmg naue. No article haa ever been pubGahea which provides for ao 
S’52 much at ao little expense, It deab with facta and figures, and no one n fitted to 

Son apeak on tho aubject with peeler authority than the expert 
„ Thia naue cootama a large rnanber of other arbdee on diven subjects, aB of 

ateanat to the practical maa or woman who n i nt ona t e d m country life m Ua 

*•'* Tho June naue of American Home § and Garden* aent to any 

■M* 1 addrtaa for 25e. S uLnu ire now for the year aad receive the durteen nauea from 

|t.ue Jmw t, 1910, to July I, 1911, for the full su becriptmc pnee oijooe year, $3 
maa* Addreaa MUNN it COMPANY, Inc, 

361 Broadway, New York, N Y 


aua driving wneeia hi incites In diameti 
tbo tliiMjretlcal maximum tractive powi 
working compound calculated by t 
| company a formula la 101 000 pounds. 
I As thlB formula which la anpllral 


thin company, la baaed on the result* ob 
lained from a large number of Jndhatui 
cars, taken under varlona service condl 
tlona, It la found that the tractive powei 
thus calculated represent* very arcu 
rately the* actual power that the loromo 
tho can develop at a plalon speed of nol 
over 210 feet per minute 

With tin rorapanys system of com 
imundlng the normal maximum tract I w 
power working compound, ran be In 
i reaaed ubout 20 in r cent by chatigluii 


(Continu'd /rum gage iff ) 

|' compressed air which would then be fur 
llnlahed by chamber B to receiver D It 
11 la well understood Shat the high velocity 
produced by air under pressure Is far 
more cfllclent In atomizing liquids than 
the comparatively low velocity produced 
by auction This type of engine should 
produce twice the power of a four-cycle 
engine of tho same also and speed, ami 
we are Informed that tests now being 
made show this to be the esse 
Another engine using a differential pis 
ton but In an entirely different way Is 
the Bhortt Motor This engine com 
pr es s es air only In the crank case Un 
like the others here deecribed It does 
not admit this sir through s port aliened 
I (Concluded on page AW ) 
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R*w t# AM la Case ef Mn, 

{Concluded from page HI ) 
dredging Um pan thickly with flour—itj 
the abf U not broken—and not dlxturb- 
teg It tor come time. 

\ Any vegetable oil—«uoh u xalad, I 
gweet, or linaeed—may bo uaed with ad-| 
vantage, a raf being aoaked with It and 
^Md to cover the wound. A vary good 
application la made by mixing equal 
£rta ot llnaeed oil and lime water, form- 
ldg "carron olL” 

• Finally, It cannot be too atrongly lm 
greened that all clothing covering a born 
it oat be removed with the utmost care. 
Never try to withdraw the Injured limb, 
but cut the clothing away—In small 
pieces, It neceeeary—no (hat the Injured 
surface may not be more damaged 
Never hold a burn In front of the Ore. 
according to the popular practice, Ibluj 
aoly Increaaea the Injury Have your oil 
or other application ready tor immediate! 


removed_ | | _ 

Voatvacltoto Tkniy *f Cnwsrla. 

Tbe Idea ot comparing comets to gnta 
glaaa lenses, which concentrate tbe aun 
raja Into luminous cuues whkh uppen 
as the comets' tails, la so natural that 
Its origin cuiiuot be traced It wai 
lated by tbe philosopher Scnct a, 
the < rauuieni eineut of tbe Cbrlolia 
but It has been abandoned In t 
ance with the example of Kepler, who 
after drat embracing this doctrine with 
entbualaam, renounced It on (Hecovurlug 
that a large comet, which he bad 
eton to observe, possessed a curved tail. 
Tbe Impossibility of explaining this pbe- 

known that II 
lime in traversing Interplanetary space 
caused Kapler to abandon tbe Idea. Tbe 
celebrated Konteoelle, regardless uf tWa 
objection, took up and expounded tbe 
lenticular theory of comets lu an 
mlrable manner In hla 'Plurality 
Worlds." Tbe coming of Halleys i 
several other comets baa caused Wilfrid 
de Ponvtella to recall tbe attention of tbe 
French Academy to konlenelle's theory 
and tbe arguments which 
brought forward In Ita favor At praa- 
ent, on the coast of every elvlllaed conn 
try. phenomena almllar to those to 
which Fonlencllo attributed the forma 
tlon of the tails of comets, are produced 
by the lanterns of lighthouses. The 
which la suspended In the atmosphere la 
illuminated by the beam of light aa 
FoUtenelle supposed the coemlral duat to 
be Illuminated by the concentrated beam 
of aunlight behind the lenticular comet 
De FonvMle shows that this theory ex 
plains the Individual peculiarities of 
comets, and la confirmed by otaaervatlona 
made recently at the Parle and Green¬ 
wich observatories For example, a dl i 
vision of the tall 4s explained by aenumr 
tog that tbe cloud of ccamlcal dust Is 
not continuous, but Intermittent and the; 
occasional sudden appearance of bright i 
potato indicates the existence of s re¬ 
flecting body of considerable else. In a 
word, all the variations which ar* ob-l 
served In meteoric showers might on this 
theory he expected to occur to the tails 
of comets. The evidence of the spectro¬ 
scope end the Desks of Morehouse's and 
Halley’s comets are against this lenticular J 
theory 


Me by floods to the United Wales at 
flfaOpfMM. ft J# too early, perhaps, to 
dMevtoke to prevent or to diminish this 
fcUneaae thee, but He very magnitude to- 
tttod g serious study of mean* of preveu- 
, flag, and tbe reosnt miafortuiie of France 
„ .mr lead to practical work that will serve 
; ftfwda"4* ASMttaa. j 
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HALLEY AND HIS COMET 
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Scientific Aniriir.il No iq, Vol XIVIII t_ 

Tratas. An article in whirli the iiirauigstiniiH oft C Trowbridge of Columbia 
University ere dewibed showing that Uie xfirr-glow pr.»lurvd friiui a vnruuui 
tube resembles closely the effect produced m the Ay bv the passage of meteor. 

Scientific American No t Vol XC1X The Myatery ol Comets. An article in 
which tlir famous comet, of the last century are enumerated and dencnlied ami 


Scientific American Supplement Nn. 1728 Awe lent and Popular Idaaa About 
Cornets. Queer superstitious abont the strangest of heavenly bodies 

Scientific American No. 7, Vol Cl Hallay'a Comal An interesting article In 
Ur Alexander W Robert., In which the general history of Ualley's famous 
comet la sketched with comments on Ita past appearances 

Srientllic American 8ii|iplement No 1705. The Next Apparition (1910) of Halley 'a 
Camel. An Important article hy H C Wilson, with a map giving the position 
of the comet relatively to the orbits of tbe planet* Irffiii September 1S iqoM, to 
July ij, mm. 

Scientific American Supplement No lfru. Halley'a Comet. An Brittle bv 1 W 
Henkel, F R A S , whhh tells how Hslley came to discover the comet wlmli 
bears Ins name, and bow mathematicians have plotleil its orbit 

Scientific Aiiwtipbu Supplement No 17711 Edmund Hatley. I luogntpliy bv J 
K. (lore, M R I A , of the man who <lia]ie1led cuunlary superstitions snd popu 
lai ixeil tbe law of gravitation 

Scientific American Supplement No 177J. Light Preeeura a ad Camera ' Telia 
An explanation of the vagaries of a comet's tail, by Arthur SUtuRy Edding¬ 
ton, F R A S 

Scieutlfic American Supplement Noa 17H8 and 1780. Halley’s Comet. Rv George 
K Chambers F R A S Tbe most thorough article which has thus far apja.-an.il 
on Halley anil Halley ■ comet 

Scieutlfic American No 13, Volume CII Condensed Facto About Halley’* 
Camel. By H W. Griggs A few fact* presented in condensed form for 
those who wish to follow the course of Halley s cornet In the heavens Maps 
showing the apjsirent path of Halley's comet through the heavens and the 
relation of the orbits of Uallev'a cornel and the planets 

Scientific American No 16, Volume CII Halley's Comet at Its Brightest n y 
Professor Henry Nome Rosarll A simply worded astronomical artu)e telling 
bow Uelley's comet was discovered on its present return when it will uppear at 
its brightest, where to look for it, what it is composed of, etc 

Scientific American No iS, Volume til How to Make a Modal of the Orbit of 
HaUay'a Comet, Showing Its Relative Position to the Earth's Orbit. De¬ 
signed by James K. Lynch Bi means of this model many of the phenomena 
of Halley's comet can be explained 

Scientific American Supplement No >771 Photographing Cornet*. B\ E ii 
Barnard, of Yerkes Observatory A practical article on how to photograph 
Halley’s comet 

Scieutlfic American Supplement No. 1778. Hallay’a Co amt. An article in which 
the suggested obeervatlone proposed by tbe Astronomical and Physical ,8odet\ 
of America are given, so far as photography and spectroscopic observations art. 

It No 178a Haltoy** Camotary Madias. Halley’s 
gallons on orbits. 

Scientific American Supplement No 1783. HaHey’a Comet ax Seen from the 
Earth. A table prepared by tbe distinguished Greenwich astronomer, P II 

Cowell, giving the ecliptic co-ordinates of Halley's comet — *— -’ 

-*~-'.interra'- * * J “ *■ * 11 * 

the lata 

Sdantlflc American No, io, Vol CJI --- --- — - --- 

An examination of past comet scares and tbe general poeaihllity of collision of 
e c orn et with iht earth, 

Ait qct of thieve papers will be mailed on receipt of 10 cent*. The entire «t will 
, baatgt for fit,70. Order from your ntwedealer or from 

MUNN A COMPANY, lac., 361 Bro*dway, Now York City 
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T IIK a.tlon of Congress In passing a bill mak 
Ing a pri llmlnary appropriation for the work 
of raising tin* wretk of the Malm?" la. for 


ington to llu bedim of 
■ arrltd down in the v 
i ained tntnmhed for I 


• ertaln un<omfortnble aspect of neglmt, and the na 
linn owes 11 to the memory of the doad, to the Banal 
bllltlPB of their surviving relative*, and laatly to III 
own dignity and stlf reapet t, to rerover what may bo 
lift of thfl mortal iiart of tbeae bravo seamen, and 
give Hum ileietit Intermeot with propi r military 
honors 

So< ond only In Importance to the abate <nnaldera 
tlnna are those whlth alfeet the acnalbllltlea, and par 
tleularly tho aenae of honor, of a European power 
with whom wo are at priacnl and hope evt r to be, on 
term* of friendly understanding for It la o fact that 
the Hpanleh got eminent ft It tery keenly the tmplha 
lion that the dealruitUm or the “Maine’ via brought 
about by Spanish nginiy—an Implication whlah, 
though not expressed, >it neieasartly followed trout 
the Hading of our Natal Hoard of Inquiry, wlilih enu- 
rinded that the Maine was destroyed not from with¬ 
in, but from althoul In the opinion of the Court, ’ 


were In nny way lomerned In tho disaster, attributing 
tlio explosion In the hatred of fanatics It la doubt 
ful If this opinion was shared, or la even yet held, 
hy the majority of people In tho l nlted States 
Thi refore the raining of the "Maine will lie well 
worth all the trouble and <ost II will entnil. If the 
thorough physical examination of the wreck which 
can then be mode, brings to light dear evidence that 
the explosion was duo to Internal lausea, that Is to 
say, to the st>onlam-oui and therefore act (dental com 
hustlon of the exploalvis tontalned In the forward 
magoxlnea This latter was the explanation offered 
by tlte Spanish Naval Hoard tthlih examined the 
ttretk nt the time of the disaster, and It |a algnlHmnt 
that It reti Iti tl crtdntce not only among naval experts 
ahrond, and oapei tally those of England, whose atll 
tude was tnnrkedlv friendly nt the time but also 
among not a email percentage of Hie officers of our 

It would be a ‘‘consummation deioutly to be 
wished If tho raising of the wreck should afford am 
pic evidence or even a strong presumption, that tho 
‘ Maine ‘ was wrecked hy spontaneous explosion la tho 
magaxlnea Smh a contlnslnn would mat no dlseredlL 
whateicr upon the affirm and men who had charge of 
the “Maine” on that fatal night, for It Is well under¬ 
stood and has been proved by areldenta aueh as that 
which octtirred on thi Frenth bsttleshln “Jena that 
under the conditions In which powder wan stored at 
that period and for some veers later It waa passible 
for spontaneous combustion to hate taken place In 
spite Of that strict observance ot regulations, which 
the evidence before the Board showed to have been 
followed on the “Maine 

Mow. If this occurred, the tearing asunder of the 
gretectlve deck and the blowing ont of the sides of 
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the vessel, accompanied by the Instant Codding of the 
portion of the ship forward of the exploeton, wotlld 
hate caused the weight ot the ram bow, the anchors 
end anchor chains, to bend the forward portion down¬ 
ward until tht ram sits hanging vertically bekrw the 
ship, held thereto only by the floor and keel plates. 
Then, as the main portion of the ship filled and sank, 
the bottom ot the ship would naturally be folded down 
verthally against Itself, leaving the keel and the dou 
tie bottom la that peculiar. Inverted V position, which 
Kites It the appearance of having been blown up by 
some powerful forte acting from below 
When the cofferdam has been built .entirely around 
the wreck and the water pumped out. it will be possi¬ 
ble, In all probability, by a careful examloatlon of the 
wrecked structure, to determine how far this theory la 
correct. If It be proved there will be cause for gen 
cral congratulation With that awful tragedy trans¬ 
ferred to the talsfory of unpreventable areldenta, a 
proud nation with whom we are In friendly relaUon- 
ship will be tIndicated from a charge whlrh even to¬ 
day la a source of resentment that Is none tne lew 
real because It Is unexpressed 

S1WAL OF THI MTA1Y XXGIXI. 

I N the Introductory artltle of a scries dealing with 
the rotary engine which was published In the 
year 1K»7 In the Si iiiemxT (Vol x)lll. Noa 
1109, mo 1111), wc said The constant failure 
that has attended the efforts lo produce a successful 
tolary engine, and the fatt that the direct acting 
i rank and rod, retlprotatlng engine has retained full 
possession of the field, have led many people to sup 
pose that the rotary englno Inventor Is as tlslonary 
a dreamer as tho would be inventor of perpetual mo¬ 
tion As a matter of fact, however, many of the ob¬ 
jects aimed at In the first device art os legitimate 
and useful as those of the latter are alwurd and Im¬ 
passible. While the supposed advantages of a rotary 
engine os outlined below, bate proted very attratt 
tlve to Hie Inventor, the results of careful rompara 
five tests have shown that except In the ease of ro 
tary Impact engine* or steam turbines, the rotary en 
glne does not rompare In efllclenty with the ordinary 
reciprocating type Now It would certainly 

seem that with such theoretical end practical mechani¬ 
cal reauire* In Its Itvor. the rotary engine would 
prove A formidable rival to thr standard type But 
this It has never done, and ror the very practlt al rea¬ 
son that owing to Its peculiarities of const ruction. It 
Is difficult to secure ail conontlial regulation of the 
sleam supply, and It la Impossible to keep the joints 
steam tight and prevent Irregular wear of tho parts 
The wear of tho piston Is always greatest at the tlr- 
r umftrcnce of the cylinder, doc reusing toward the ecu 
ter, and this structural defec t lias thus far baffled the 
efforts of the incc haute The packing dev hoe (hat 
bear again**-the rimunfiTtncc of the cylinder, Ilko 
the piston ^mgs of a vertical direct-acting engine 
show hii equal wear throughout hut no amount of 




tight Anothc. 

culty la experienced with the valve gear, which In the 
great majority of rotary engines Is of tho recipro¬ 
cating type Reciprocations which would Involvo no 
serious wear at a moderate sliced become serious at 
the enormous speed of tho rotary engine, and produce 
rapid wear of the parts" 

Such was the situation In the rotary engine field 
about a doxen years ago The dlffliultles ware of a 
purelj mechanical kind, for the theoretical advan¬ 
tages of the type were highly attractive and never dis¬ 
puted »e remember asking the late George M Hop 
kina, n mechanical engineer of exceptional construct¬ 
ive ability, who had devoted a large amount of effort 
to the problem what he thought were the prospects 
for the production of a succeasful motor of this type 
He expressed the opinion that the large steam leak¬ 
age, due to the Impossibility of making successful 
frictional Joints coupled with the heavy frictional 
losses, to say nothing of the rapid wearing out of the 
reciprocating valve movements had convinced him 
that no successful rotary could be built 
As the matter then stood, It was evident that a ro¬ 
tary engine, to be successful must be absolutely rotary 
In all Its parts and free from any reciprocating more- 
meats whatsoever, that the rubbing eurfaces ontt be 
reduced to a minimum, If not altogether eHatnated. 
that steam leakage must bo greatly reduced; and that 
some mechanical means must be found for ellmluat 
lng the uneven wear on the main bearing! due to the 
eccentric application of the load la the Intervening 
vtnre. In spite of apparently Insuperable difficulties, 
laventors have struggled witb the problem- with that 
Indomitable perseverance which Is >o frequently char 
setertstte of their work, with the result (hat at loot a 
rotary engine of twenty horse-power baa been derel, 
oped, which has shown Its ability to perfor m study 


•hop duty, day «■ a* Mr «*i'W % 
moots*, without uy.atcM a* dtaggpStr 

aeterenc<1» made here In th^ amoabdfrgfr 
enclhe, rt«**ay taped* ot Bureau 
the subject of an Maatipled article on anrftirjnflk 
It will be recegnlBsdt cm a Andy of the dt-awtoaijMI 
description, that Success has been achieved hy tim¬ 
ing those very conditions ot a mecbanlnal nsMK 
which the experimental work of the past hundfiid 
years had shown to he essential In n rotary entn*. 
The team at Btevena Institute and A the eontmotanf 
plant apeak for themsatven. It remains foe the fnttotjh 
to determine how far the rotary will succeed la 
new field of high-pressure, superheated steam. tor 
which, theoretically, It would eoeffl to ho admlnafty 
adapted 4 

THI OOTUnUHT All TO IffTUTOJL J 

T HE Committee on Patents has under constMh- 
tlon a bill Introduced by Mr Currier, me 
purpose ot which Is to enlarge the Jutmc- 
Hon of the Conrt of Claims to that the Coret 
may entertain suits against the United States for tie 
Infringe mant or unauthorised use of a patented Inre^- 
tion in certain cases, and award reasonable compensa¬ 
tion to the patentee 

The measure Is necessary, when It la considered lhart 
under the English common law, which prevails In this 
country as well aa In England, n sovereign power 
cannot be sued without Its own consent The Untied 
States has established a regular tribunal, and charged 
It with the duty ot adjusting claims against the gov¬ 
ernment hut the scope of its dntlea don not Include 
the adjudication of an Inventor's rights when hla in¬ 
vention has been appropriated by hla government. 

When the government laauee a patent, (J. doe* not 
grant a favor to the Inventor, but It “mute* him a 
right," In the language of the Court In U B. vs. Palmer 
H28 l S 271), and this securing ot a right by no 
possible Implication carries with It the opposite power 
or destroying the right tn whole or In part by appro¬ 
priating It to the purpose! of government without com¬ 
plying with thut other condition of the Constitution, 
me making of “Just compensation " 

For all that many Inventors have spent years of 
llielr Mica and practically bankrupted themselves la 
developing (mentions primarily of u»* to the govern¬ 
ment only tn find In the end that their property has 
been practically confiscated that (hey have no legal 
means of redresa, and that the governmental deport 
menu will not recognise the decisions of the courts 
No doubt the government has the right to appropri 
ale an Invention necessary for the preservation of t)to 
nallonnl defen** yet appropriation having been made. 
It would sppnt that some compensation shonld be paid 
Despite the decisions of the Supreme Court, despite 
(he fifth amendment to the Constitution, which pro- 
i Ides that no private proiierty shall be taken for pub¬ 
lic use without compensation the goiernment again 
and again scire* private property, In the form of 
Ithout compensation J'he Court of 
no jurisdiction to award compenaa- 
rnrarntal use of a patent, except when 
r a controc t To extend the jurlsrile- 
i*y entertain ontt* and 


compensation 

where the use of the Invention hy the United States 
government U unauthorised, la the purpose of Mr 
Currier’s bill 

A similar measure was Introduced by Congressman 
Dalsell In the closing days of the last Congress Tba 
measure passed both tbo House and the Senate but 
It wa» not signed by the President Mr Currier’s bill 
Is practically the same as Mr Dalxell's with the ex¬ 
ception that certain patent* taken out by government 
officer* or employees, which are good agalntt nil the 
world, are not good against the government This la 
as It should be; for when a government officer la as¬ 
signed to the task or devising tn Implement, and the 
government bears th« expense Incidental to the Inven¬ 
tion. and the officer continues to draw hla salary lb 
the meantime. It la evident that the government Is the 
Implied owner or at least licensee of the Invention, 

The experimental researches into the effort of elec¬ 
tricity upon tog commenced by Sir Oliver Lodfctr tn 
Liverpool, and continued by him in. Birmingham, haVe 
been temporarily suspended The reason for this, the 
Electrical Engineer states, tn not any modification of 
Sir Oliver's views oo the subject, or any ceieatlaH of 
Ms Interest It U Amply that tho spot selected for 
the experiment* hi the neighborbeod of the eld unt- 
verstty buildings Jh Edmund Street hoe failed to fur¬ 
nish the corptu t>o« tn the shape ot fees to dlap sre* - 
There Is a proposal to conduct a Maria* e xperiiuret 
under Sir OUvsr Lodge's dlrecttoosnd e* a bMt 
tonslve scale to London, somewhere In tho neighbor¬ 
hood at Hungertord Bridge, where U to hoped 4-eta*, 
assortment of fags my bt more Mien ArgHsM* 

■urn ot about tfiJMi, beujnrer, is required to mm to 
enable this tnotauutkm.tob* onto, *#d A preaatto Is-, 
not dear bow t*e toad*** to M* 
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ENOtNEEBJNO. 

£ re.Jto by th* Oontreoto* thet a now record 

1 Mt Aasilrsn iWt staking boa boon accomplished os 
’ OW Moodns siphon of tbs New Tork city Cauklll 
• OqnodOot, Wiser* « shaft II feet 8 Inches in diameter 
waa sunk ITT fsst in thirty-one day*. The work «m 
- ton* in Url Hudson River abate 

In a taoaei government tent over the measured 
’ ntU oourae off Rockland, the now battleship "Mlchl- 
S«n" covered the faatsst mile oat of twenty successive 
J runa at a apeed of 1»M knots, which esoeeda by 
tjiwre than half a knot the fastest mile made at the 
Wilder*' accsptane* standardisation trial, 

2^W diet of three concrete barge* which will be used 
I the hydraulic operation at the Panama Canal waa 
■losntly launched. It draws when complete with 
•edging pump, motor, and equipment, three feet nine 
lichee Ons-qusrtsr-lnch No If wire meeh baa been 
wed in the wall oonatructlon The behavior of theee 
|argee will be watched with great interest 
J The Interstate Commerce Commission has recently 
foled that, hereafter, on eavenal railway* In the North¬ 
west, the upper berth* in Pullman neaping cart are 
to coat leas than the lower berth* The Commission 
state* that, in th* past eleven years, the Pullman com 
pany baa doubled lta capitalisation and dividends 
without the investment of any new capital 

The latest report of work on the New York State 
barge canal shows that thla great undertaking la 
being pnahed through with dispatch At the preeont 
time, 333.6 miles of the total work la under contract, 
additional plane have been completed for 48 2 miles, 
and ths plans for another 26 4 miles ar* over soventy- 
flve per cent completed, leaving 6 4 miles, tho plans of 
which are In progress 

With a view to determining whether or not the new 
type of shells will be deflected when striking at sn 
angle, or whether they will bite into the plate, several 
of the new soft noted naval shells wero fired from a 
12-Inch gun at the old ram “Katahdln,' which was 
stricken from the navy list, and consigned tu the 
scrap heap In July of last year The hull was pro¬ 
tected by the latest 12-lncb armor plate. In sections 
arranged on the vessel at various angles 

An eysbar made by the American Vanadium Com 
pany waa recently tested to destruction by the Amerl 
can Bridge Company The test bars, which were or 
vanadium nickel steel, measured 14 inches by 2 inches 
by 86 feet. The results showed an elastic limit of 
80,840 pounds, and a tensile strength of 80,890 pounds 
par square inch, with an elongation of 32 6 per cent 
In 18 Inches, and a reduction In area at fracture of 
68.8 per oent Part of the bar was bent cold under a 
14,000-ton press, and flattened upon Itself without sign 
of fracture Bhould the matter or price not prove an 
obstacle, this will be an Ideal material for the eyebars 
of long-span bridges. 

XHBdenoy teats are conducted by offlclals of the 
Pennsylvania Railroad, who, at unusual times and 
places, sot signals of caution or danger, display fusees, 
or place torpedoes on the track, with a view to keeping 
all employee! constantly on the alert for signals. 
During the tests for 1806. the following records were 
made by th* men Block signal rules, 47,384. of which 
88 6 per oent showed perfect observance on the part 
of the employees. 46,887 tests of rules governing flag 
men, use of fusees, torpedoes, nnd other signals, 89 6 
per cent perfect Altogether, some 300,000 efficiency 
testa showed a practically perfect record for the 
employees. 

Acting la accordance with the Spooner act of Jnne 
18th, 1801, which states that “the President shall cause 
to be constructed such safe and commodious harbor* 
at ths termini of the Panama Canal, and make such 
provisions tor their defense, a* may he necessary for 
th* safety and protection of said canals and harbors,” 
President Taft has asked for an appropriation of 34.- 
000.000 for the commencement of suitable forUflca 
tlona. He Indorses the report of a special board of 
odlosrs of ths army and navy, which provide#, we un¬ 
derstand, tpr aa adequate defense by batteria* mount- 
log the new 14-lneh gun the total cost Of the com¬ 
pleted fortification* will be About 316,000,000 

A mm conunsndabie movement in th* anthracite 
rsgtoa of northeastern Pennsylvania la the tat rod uo 
Noa of mins ecboole. In former days, (he SagUeb- 
rpeaklsg and Teutonic rasas, skilled In mtatag, pro 
- dominated In Uiia district! but to-day work Is dons 
fcy a (dags of Jfcoropsaaa whose traditions and. expert- 
•no* have nothing to do with urine*. Severn! of the 
. Brining cemp ea t vo have established schools for the 
’ MnaSt of these employees, ao* of ths first of which 
vaatfcat eqtahUsMd by thy Philadelphia * Reading 
Goal end lroh company. Km in attendenoe,' an 
tend the awtentfem and Journeymen empieysd la 
wprtan. Th* com* 

dfeUgaaswMggsjagars:: 


ELECTRICITY. 

la his presidential address before the American Slec- 
tro-Chseries! Society at Pittsburg, Dr Leo H Baeke¬ 
land stated that "the last hundred years, under the 
Influence of the modern engineer and scientist, have 
done more for the betterment of the race than ell the 
art, all the civilising efforts, all th* so-called literature 
of past ages, for which some respectable people want 
us to have such an exaggerated reverence “ 

Th* thirty-third convention of the National Electric 
Light Association, which met at St, Louis last week, 
reported a very prosperous year. In which 2,200 mem 
bars were added, bringing the total membership up to 
6,370 The association began In 1886, with a member 
ship of only 71 There are 820 operating companies 
represented In the association, and these constitute 80 
per cent of the capitalisation of the electric light Indus¬ 
try In this country 

A new fom of mercury-rod Interrupter hit bsen 
developed, with the object of producing a sharper 
break. It consists In covering the mercury with a 
quenching liquid As the rod Is withdrawn from the 
mercury, a bubble of vapor from the quenching liquid 
forma on the end of the rod end tends to press the 
mercury level suddenly downward at the break, thus 
effecting a more perfect current Interruption, even 
though th* rod may rise comparatively slowly from 
the mercury 

The New York Legislature has passed the bill which 
places telegraph and telephone companies of the State 
under the supervision of the Public Service Commis¬ 
sion for the second district The bill empowers the 
Commission to Investigate and regulate the rates and 
service The companies are required to file annual 
reports, and the Commission may veto any privileges 
under the franchises of the companies which have not 
as yet been exercised Reduced rates, passes, or frtnke 
for the transmission of messages are prohibited 

A novel ventilating system bas recently been de¬ 
veloped, which consists of a small electric fan con 
nected to the window sill In such manner that It may 
be operated either to draw In air fTotn the outside or 
to exhaust the air from a room It Is suggested that 
the value of this will be appreciated In a kitchen on 
Ironing day, or when any baking Is being done, as It 
prevents the heat from spreading through the entire 
house, besides making tho kitchen itself more com¬ 
fortable to work In 

la order to determine the host generated by con¬ 
crete when hardening, six thermometers of special con 
■traction are to be Imbedded In the concrete walls of 
the Oetun locks of the Panama Canal Each thermom¬ 
eter consists of an Iron cup In which Is a resistance 
coil This Is connected by s pair of lead-eheatbed 
copper wires to an Indicating Instrument .nnd a small 
storage battery Variations In the temv^ture of the 
coll produce variations In the electrical reflatanco, and 
this la indicated on the Instrument, which Is calibrated 
to show degree* of temperature The instrument 
keeps a continuous record, which should prove of con¬ 
siderable scientific Interest and Importance, 

It is a difficult matter to measure vary high ten 
■ions of electrostatic or Wlmahuret machines, owing 
to the glow dlsoharge which Is apt to occur above 
40,000 volts. A new method has been adopted by Prof 
C F Guys and Mr A. Tschernlavikl, which was re¬ 
cently submitted to the French Academy of Sciences 
Thla constats In Inclosing ths spark gap and the elec¬ 
trometer In a substantial box, In which compressed 
gas Is Introduced According to the Pascben taw, the 
disruptive potential la approximately proportional to 
the gas preaure Thus, with ■ given potential differ 
enct, the electrodes of the spark gap can be approached 
to each other In proportion to the Increase of gas 
pressure, and by this shorter gap the electrostatic 
effect* are reinforced, Insuring more accurate readings. 
This method has been employed In measuring the tan- 
lion of a Wlmahuret machine, which showed e voltage 
of 80,000 with a pressure of from 4 to 9 atmospheres In 
the Inclosing box. 

Lost November there was a series of heavy snow 
storms in Germany, which did considerable damage to 
overhead telephone and telegraph line* As a result, 
a careful Investigation wss made of tbe question of 
patting suoh lines underground, and it was found 
that by oslng th* Papin system, underground cables 
oould be used to good advantage on line* of lees than 
600 miles In length, with wires not more than three 
millimeters (0118 Inch) In diameter, The advantages 
of th* underground svstsm were found to be es fol¬ 
low*' That there would be no interruptions due to ex¬ 
ternal causes, that then woa’d be no dinger of cross 
talk, thet th* efficiency of th* line weald always be 
Mutant that there would be do Interruption* or ex 
pekoe to raoalra, doe to external coos**, end that 
while Hying th* cab's* extra wire* could ha provided, 
wbtefc weald permit of farther expansion to moot fu- 
toroderiMBd*. It woo tho shown that telegra ph sod 
lp* eoaU be hU to the turn othtas wttfr 


SCIENCE 

Mr. Oharle* B. Peck, botanist of tbe State or New 
York, In hta annual report states thet the known 
species of edible mushrooms in New York amounts 
to 200 Five new kinds of edible mushrooms were 
discovered In the last year 

Dr. Charles Forbes, of tbe Department of Physic* 
In Colombia University, has Installed In Barnard Col¬ 
lege tbe lint permanent apparatus for the installation 
of the Foucanlt experiment, to show the motion of the 
earth Dr Forbes set up s temporary apparatus for 
the experiment In St Paul's Chapel of Columbia Uni¬ 
versity some two years ago, which was described In 
these columns 

Dr William Phipps Bloks, a member of the first 
risse ever graduated from the Sheffield Scientific 
School of Yale, died recently at Berkeley, California, 
shortly after be had received tbe degree of LL D from 
the University of Californio. Prof Blake woe 84 
yoars old When he graduated from Yale In 1863, he 
bocame the geologist and mineralogist for the United 
State* Pacific Railroad expedition HIs numerous ac¬ 
tivities Included tbe editing of tbe Mining Magoatne, 
geological work for the Japanese government, the ex 
ploratlon of a section of Alaska, the teaching of miner¬ 
alogy and geology In the College or California, a geo¬ 
logical examination of Santo Domingo, and the teach 
Ing of geology in the University of Arlsona 

The satisfactory examination of tbe absorption spec 
tra of glass or various sorts requires, In addition lo 
the thermopile, s spectrometer with glass or quarts 
lenses and prisms, end tbe exact determination of the 
wave length or the limit of transparency requires 
the use of a tilt with very sharp edges a camera with 
an excellent lens, and a source of light the spectrum 
of which contains many sharply-defined lines and ex 
tenda far Into the ultra violet Tho spectra hitherto 
employed for this purpose Including the spark spec¬ 
trum of an alloy of cadmium, line, and lead, the spec¬ 
trum of mercury, obtained by mesne of the vacuum 
tube or the electric are, the spectrum of the carbon 
arc and even that of the Heraeue amalgam lamp 
(mercury, load btamuth, sine, and cadmium), con¬ 
tain too few linos to give satisfactory results. Zlck 
endraht has recently employed the arc spectrum of 
Iron, which, because of lta extraordinarily large num¬ 
ber of linos of accurately known wave length, appear* 
especially well adapted for the study of absorption In 
glass A Zeiss spectrometer with quarts lenses end 
prletns waa used The results, which are published 
In tabular form, are too complex to be briefly described. 

Prof. Baber claims to have solved the problem of 
tbe direct synthesis of ammonia from Its elements 
nitrogen and hydrogen The process has been pur 
chased by the well known German establishment, the 
Radlaehe Anllln und Sodn-Fabrlk If the process Is 
as prartleal and economical aa lta Invontor claims. Us 
Introduction will quickly cause a revolution Id a com 
paratlvely new but already Important branch of In 
duatry, the manufacture of artlflrlal nitrates In sev 
era! countries possessed or abundant water power, large 
nitrate factories in which oxygen and nitrogen ars 
combined directly by means of the electric arc, are 
In operation Prof Haber gives e few detail* con 
corning his process, but states that the combination 
of hydrogen and nitrogen Is effected at t temperature 
of about 1,000 dug F and a pressure of 200 atmos¬ 
pheres. In a recent lecture be exhibited an expert 
mental apparatus which produced three ounces of 
liquid ammonia per hour Tho presence of a eats- 
lyier 1* required to accelerate the combination For 
this purpose. Prof Haber employs uranium, but tbe 
rarity of this element appears Incompatible with Its 
employment on a commercial scale 

Th* adulteration of food In France Is said to result 
In a profit of one hundred million dollars per year 
Bread, which may be called the national food of 
Francs, boa long been adulterated largely with talc, a 
substance which la not only Indigestible, but Is ex 
ceedlngly Irritating to tbe gastrointestinal mucous 
membrane because of the sharp "crystal fragments 
which It contains Flour Is often mixed with atom 
or with potassium carbonate to increase the amount 
of water absorbed, with tine sulphate to keep ths 
brood fresh with copper sulphate and ammonium car¬ 
bonate, to diminish ths quantity of yeast required and 
to Improve ths appesrence of bread made with spoiled 
flour Denatured alcohol, costing one-eighth the pries 
of pure alcohol. Is used for the manufacture of the 
liqueurs and opfritifi. which are so largely con¬ 
sumed in France Alcohol, denatured by tho addi¬ 
tion of methyl alcohol. I* mixed with in equal vol¬ 
ume of water and exposed for a few days to the sun 
air and rain, which have the effect of precipitating the 
methyl alcohol so completely that its flavor remains 
barely perceptible Tbe mixture Is then brought to 
tbs desired alooboUe strength by th* addition of strong 
spirits, flavored to suit th* tost* of th* consumer and 
■terpens* b r th* gttttlM ff s pint of nitric mM to 
m* ten* 
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A COMMERCIAL ROTA R;t> 

PRACTICAL SOLUTION OF AN AGE-LONG PRoVC^M- 

Jouruab p 


Klsewhere In thli luuc «o have discussed editorially 
llie problem of the rotary engine and aet down the 
meehanliAl difficulties which must be mastered be* 
fore n sixiessful engine of Ibis type can be produced. 
Hefemiue was made to the fact that a reoent rotary 
engine baa undergone a sueceaaful laboratory teat at 
t Ik hi (Vina Institute and a successful commercial 
test of six months' duration at the plant of a leading 
cun trailer In this rlty This engine, which wsa de¬ 
signed and built by Mr Uerardua P Herrick, of 74 
llrnatlwuv, this ilty, forma the aubject of the accom¬ 
panying Illustrations. The principal distinguishing 
features—those which contribute more than any oth- 
■st, the fact that reclprocab- 
s are entirely eliminated, all of the 
movements being rotary and secondly, that the mala 
hlian nr the engine runs upon a Him of steam, whereby 
the dnstriu tlve thrust, transverse to tha axis, Is com- 
pletnly i uunterbalsnced 

Muuiankal KtATi'iKs—The engine consists of two 
rotors or drums of equal diameter, placed one above 
the other, and running with the barest clearance be¬ 
tween their iierlpherlea By means of external gears, 
they are caused to rotate In opposite directions at the 
Hamo speed The upper drum rotates within n closed 
■ yllndrlcal casing, between the walls of which and 
Itself there le a bare micrometer clearance The lower, 
or what we might call the power drum, rotates within 
a casing of larger diameter than Itself, and It Is pro¬ 
vided with a rectangular piston which Dlls the annular 
Hparn between the external periphery of the drum and 
the Internal periphery of tbe casing This drum and 
Its attached piston also rotate within their casing 
with only a micrometer clearance between tbe adja¬ 
cent surfaces. The peripheries of tbe upper and lower 
casings Intersect each other sufficiently to allow the 
upper drum to project within the lower casing until 
It rotates with only the slightest clearance between 
Itself and the power drum 

Vaivr Msuhanihm—S unk In the upper drum la a 
t inns verse, semicircular recess, which serves at ones 
an a pocket to admit the piston of the lower drum as 
tbe two drums roll together, and also aa an admission 
valve for tbe Uvh steam, tbe proper registering of the 
piston with this pocket being assured by the fact that 
the two drums are geared together Bteam la admit¬ 
ted on ona side of the engine and exhausted on the 
other The successive admission expansion, and ex¬ 
haustion of the steam are simple and easy to under¬ 
stand As the platon (which, viewed from the side , 
of the engine shown In our drawing, move* opposite 
10 the hands or tbe clock) clean the pocket In tha 
upper drum the latter moves forward until Its leading 
edge dean the lower edge of the steam Inlet whea 
live steam Is admitted to the annular apaoe back of 
(lie piston and continues to flow Utsroln until tha 
nfter edge of the pockat 
has swung round clear of 
the Steam cylinder Thin 
point of cut-oil la the po¬ 
sition chosen for the ac- 
compauylng Illustration. 

During the rest of the 
stroke, I he steam worka 
expansively, until the after 
race of the piston clean 
the forward edge of tbe 
exhaust ports, which are 
shown In dottod lines at 
the end of the circular 
path swept through by the 
piston 

Sir \ai Coti i9Txsbai.au on. 

The most origins) and 
vsluable feature of this Ml 
glne Is the Ingenious meth¬ 
od by which the henry 
load on the main shaft, 
due to tbe radial steam 
pressure In the rylloder, 
is exactly counterbalanced 
b) a steam pressure acting 
In the opposite direction, 
the rotor being balanced 
In Its own steam This Is 
accomplished by means of 
what an known as bal- 
whli 

m balancing 

chambers. There en two of tbeee plugs, one on each 
side of the engine They ere made of sufficient length 
and diameter to provide aa area which, at any part 
of tlje' stroke, is exactly equal to the area of the sur¬ 
face of the drum which Is under the pteseifte of the 
Iks steam For a Httla over half their periphery, sad 
oa thf side Immediately o ppo se d to that portlofi o t 


the annular cylinder space upon which the haavleat 

■team pr es su re Is developed, the Delanos plugs are __,_ _ 

provided with a series of reoessed steam pockets, sad simply to Hasp At Seths' la true i 
•team la admitted to tbeee pockets l ucrS s s Ivety by a Assumes or 9vttAim.—k mmiw natesro , 

series of bolts drilled through the drum. O on seq uen t- which has soatrfbqted largely to nmldng this yotoift i 
■nglne practical. tv tha abolition of packing 4 


steam-tight, Mr. psrrtck decided to abottsh 1 
and redoes leakage by machining the parte so a 
fully that they could he adjusted to ran with these 
t« micrometer clearances. That this turn bate am 
pllshed successfully is proved by tha fust that hr A 
testa at Steven Institute, this engine da 
broke bone-power an a steam consumption of 1 
pounds per brake horse-power per hour: which c 
pares favorably with (he steam consumption of 
average reciprocating engine of similar caparity. It 
will be realised that by getting rid of packing devloot 



•B off tbs HU 

The halaaelni ping. 


Herrick baa not only prolonged the life of tbs rotary 
engine, but he hns greatly Increased He output by get¬ 
ting rid of that accumulated friction which, In earlier 
forme of the rotary, was sufficient to cut down the*^ 
economy to ■ point which rendered them commer¬ 
cially unserviceable 

I.AWAToav Tcttb,— In his report of the laboratory 
teats at Stevens Institute. Prof Pryor states that hg 
obtained tho following results with a steam prew 
sure of 145 pounds and l.OOfl revolutions per minute, 

20 48 brake horse-power was obtained with saturated 
steam, on a consumption of 50 7 pounds of water par 
broke horewpower per hour With n steam pressure 
of 185 5 pounds and 55 deg. of superheat, the engine 
at 1,008 revolution* per minute developed 10 40 brake 
horao-power on a consumption of 44 4 pounds of water 
per hour In commenting upon these teats. Prof 
Pryor isyi of the engine "He steadiness of opera¬ 
tion, Us lack of vibration, and Its output per cubic* 
loot of apace occupied, should be particularly com¬ 
mended " 

Goal kbbcial Test—T o test Its commercial value 
over a long period of time, the engine was coupled to 
a dynamo at the Degnon Contracting Company's plant 
In this city, end from August 14th to December list, 
1908, It served to produce the current for lighting the 
plant day and night It was run tor 1.885 hours, or 
the equivalent of more than alx full working months. 

At tbe end of this time. It das again tested at the 
Stevens Institute: when, trader similar conditions of 
revolution and steam pressure to those which obtained 
at the flrat test, ths steam consumption was found to 
be 52 8 pounds, tbe alight Increase being attributed by 
Prof Pryor to the fact that new ball bearings had 
been put In without suffldantly careful adjustment, 
and soma rubbing of adjacent surfaces had occurred 
Ktrroar Frsi.n or tbs 
Rotast —Apart from ths 
Held of usefulness open 

the rotary because of 



«bv blades, it b aot * 

m *t , 

,jaw sheets it. to decidedly 
rigsosaoinisal.' further. 

•«*omlceUy ngkf*t ¥ 

“ ‘ '< ■**»•«<*.;• 



5SS& 


ly, tbs thrust of tbs 
rotor 4s, for all posit!oi 
equal thrust of the stsa 
fret bataace to secured, 
upon a One Him Of live ■ 


i toward ths shaft of tha ths rotary’ eagtne U i 
k eoastaatly balanced by as treasure tod ad 
t away am tho ririli Par- L. V Lovritfn, 
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life COSTLIEST EAR OF CORN IN THE WORLD 



BY FRANK C PERKINS 


4* <* corn. The 
ttampfe* stn*Ss 
*r of corn «u 
told at the Omaha 
National Corn 
«ho» for «t8. or 
«t do rat) «r |lr 
960 par b u ■ h • l, 
which t» mid to ba 



■0 profitable, or at 
leaat not so profit¬ 
able aa other varl 
etiee. Farther 
more, the price at 
which ean of corn 
are hold mar be a 
fictitious or a 
forced one A 
farmer mar take a 
prlxe at a fair 
When the com la 
put up at auction, 
the farmer, baring 



being % of an Inch, and the average 


oou a TO W0*U» 


weight of each ear waa 20 ouncea Print agricultural 
product* auch ai tbeae mar not be adapted to all locall- 
tlea, for which reason one mult not be misled by 
tha awarding of a prlae In aome localities the prlM 


mlnm for tha 
champion corn, 
can afford to bid It 
In at a higher 
price than hta com¬ 
petitors The high 
price paid would 
therefore be for ad- 
vertlalng purpoacs Ijutly It muat be conaldered that 
from a large field of corn aome large apeclmena may 
be aelected Tbla does not prove that the selected 
apeclmena are the beat, but merely the largest. 


A GIANT RUHMKORFF COIL 


BY JACQUES BOYER 


Tha Brat Induction coll waa made by Mi 
Brdgnet In IMS. bat It waa not until 18C1 
korff gars the Instrument Its definite f 
ba* not sanalblr railed since that time, 
hag hem Improved and modified for various 
Hone. Ruhmkorff Increased the number of 
wire of the secondary circuit, for whloh ba 
a very fins and vary long wlra. Perfect 
waa obtained by 
a a t a r a ting the 


of (be magnetic 
tores vaa In 
c r aaaad by laaert- 
tng a oofs of par- 



tbe other Tbla method avoids the psoductlon. between 
two adjacent turns of wire, of a difference of poteu 
tlal lufificlently great to pierce the Intervening Inaula- 


eautrlc colls, 

Tbeae wtaua are 
aagnetlaed by 


The principal 
tmprovemen ta 
which have b**a 
made In Rshm- 
kcrtTs origingi 
coll are the fal¬ 
lowing. In tha 
first place, Fla- 
sea increased tba 
^gwwer of tkg tn- 
oMmeSt %y.. b*. 


Induction colls are usually provided with Fowgutfa 
mercury Interrupter, operated by a separate battery 
of one or two cells. 

One or the largest Induction colls ever made waa 
The Interrupter, hr which the primary circuit 1* constructed long ago lu England for Spottlswoode. by 
the Instrument maker Appa. Its length waa 48 Inrhea, 
Its external diameter, 18% lnchea. lta total weight, 
1,675 pounds, and the weight of lta core of soft Iron. 

87 pounds. The 
ntt 
d of 3,150 
feet of wire of a 
dlamatar of 1/10 
inch. The length 
of the secondary 
circuit was 380 
miles. It consist 
ed of 341R50 
turns o f wire. 
This apparatus, 
operated by 8 0 
drove cello, pro¬ 
duced a spark 40 
Inches long 
A Still larger 
ooll waa recently 
cons traded In 
Paris by Carpen 
tier The serond 
ary circuit of thla 
Instrument la 
composed of 9714 
miles of copper 
wire of a dlam 
eter of 1/125 
Inch The soft 
Iron core has a 
length of 80 
Inches and a sec¬ 
tional area of 94 
square Inches 
The primary coll 
contains 783 
turns of copper 



1/36 Inch thick 


a tun imm» owl. 


i of soft item The primary current flows through 
Plata and a metal point In contact wMh It. Tbla 
JN6 la brokaa by tba attraction which tbs core of 
featroguat, when magnet lxed by the passage of 
primary currant, exerts upoa the froa plate. Bat 

-“■ aa soon as the circuit le broken, 

immediately re-ostablMed by the 
- - la this 


layers. The roll 
la surrounded by 

an ebonite tube more than % Inch thick Thla giant 
Induction coll, operated by a current of 110 volts and 
SO amperes, products a spark about 60 lnchea In length. 

Tie Canadian Uovernment have appropriated 960.- 
000 for experiments In electrical smalttng. which are 
to be conducted under the supervision of Dr Eugene 


Jb produced. Tery Igrpe 
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rxu ncHTUfi wmww rax menu. 

The practical elimination of Uie Ore engine from Are 
fighting In the bnilneee section of lower Manhattan 
baa been brought about by the aucceasful him of tbe 
high pressure Independent tiro service Good reaulta 
have attended alao thla modern n^£od In Brooklyn, 
Coney Inland and Philadelphia, add In all of theae 
placea Independent systems of hlgk^eagur* malna 
aupplled from central pumping atatlona novt are-te- 
•entlal and eatabllahed clement* in much needed lira 
protection The frontlaplece or tbla week'a floiaunnc 
Amkmhan llluatratea tbe method and Ita application 
by the drernen, and while It la not Intended to repm- 
acut any particular plant, yet it ahowa the eeaentlal 
feature* of a modern high preaaure pumping atatlon 
with motor-driven pumpa and the nae of the bydranta 
along the dlatributlon ayatem, auch a* are employed 
In New York city 

Now If a preaeure of water at the hydrant can be 
maintained aa great aa that furnlahed by the pumpa 
of a Ore engine then the latter of courae la auperflu 
oua, and that, along with adequate water aupply, la 
what, In abort, tbe high preaaure ayatem accompllahea 
Thla condition however, ao aurceaafully realized, ha* 
been made poaalble only by modern mechanical and 
electrical engineering, to which tho fireman have added 
by Intelligently atudylng and applying the new re- 
aourcea at their command Referring to our llluatra 
tlon, It will be aeen that the pumping atatlon baa two 
Beta of lntakea for lta water aupply—one for freah 
water and the other, which I* In connection with a 
vacuum pump, for aalt water In the caae of the New 
York ayatem, the Croton water 1* used under all nor¬ 
mal rondltlona, and the malna are kept filled at the 
ordinary city preaaure The draft* on the clty'a aup¬ 
ply for fire purpoaea compared with the usual dally 
consumption are Inconsequential, but the river or 
aalt water may be drawn at any time through Intakes 
extending direct to the pier sllpe, and la available In 
caaa of any failure In the fresh water aupply or at 
a time of a large conflagration For high preusun 
atatlona elthar gaa or electric motor* arh available to 
drive the pumpa, aa there la always a supply of this 
kind of power from public service corporations dis¬ 
tributed underground, and carefully protected and du 
plicated In auch a way as to make any poaalble failure 
highly Improbable Thus In tho Manhattan pumping 
atatlona the hlgh-efllclency centrifugal pumpa are 
driven by Induction motors using alternating current 
from the Bdleon Electric Company, with direct con¬ 
nection with Its Waterside station and duplicate con¬ 
nection with lta sub-stations, provision even being made 
to connect with Brooklyn In oaae of emergency A 
contract between the city and tbe company requires 
a constant reservation of pojver, and the elmple opera 
tlon of switches puts tbe machinery Into full opera¬ 
tion The centrifugal pump has been found moat ad 
vantageoua, particularly with electric motors. 

A high preaaure system protects a given district 
where the main* and hydrants have been Installed 
and In the case of New York thla territory extends 
from Chambers to Twenty-third streets, and Ilea be¬ 
tween tbe Hudson River and the Bowery and Third 
Avenue. Tbe pumping stations are located outside of 
districts likely to be affected by any possible confla¬ 
gration, and free from danger from neighboring build¬ 
ing*. They are situated at South and Oliver streets and 
at Ganaevoort and West streets. The hydrants In this 
system are of the type shown In the Illustration, and 
are spaced along the math* at an average Interval of 
(70 feet, and to reach rebuilding on fire In no caae 
would there be required a length of boa# greater than 
4BO feet, an Important dBpalderatton, aa the pressure 
In a line of hoae dlmlnlsBs* rapidly 
Let ua assume that a firebreaks out In thla protected 
territory, and the alarm la transmitted In tbe usual way, 
either from a street box Of an *tftomatlc fire-alarm 
telegraph to fire headquagpM, Theses It la sent out 
over the fire-alarm drcuMdPrthe.- various fire bouses 
m the city Including tbe two high-pressure atatlona 
At theae atatlona night and dor there la always an 
operator on duty who alts st, a, telephone switchboard 
by which the atatlon can ha pt^ In communication not 
only with the scene of fire but with headquarter* and 
with the other atatlon IIpeels] telephones in metal 
boxes nre distributed In cloae proximity to the hy¬ 
drants through the high-pressure district, and con¬ 
nect direct to the station, a special service being main¬ 
tained by the telephone company In front of tho 
operator Is a large board containing the numbers and 
locations of the various alarm boxes throughout tho 
dlgtrkrt, those to which hla own station responds Im¬ 
mediately being designated In red The alarm comao 
In over the regular circuit the gong sounds the appro¬ 
priate numbof, which la alao registered by perfora- 
I'telon on a tape, on which also la printed tbe ttme by 
*■'' a riQfh It the alarm la one for tho atatlon, tho open- 
tor immediately grasps the lever of the marina tela- 
graph, and tho rigfalo to itart are founded and ahowa 
I.I m*a ndtetttr rm ir-" Tho crew faring 
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switchboard and the otlara and machinist! at thalr 
appointed station*. From the switchboard everything 
can be controlled and regulated Tbe current la 
switched to tho motors, and tbe ponderout pumps 
are soon revolving, another switch opens electrically- 
controlled valves regulating the water aupply, whlla 
recording and pthfiUqgjtera. aniLtadlcators are bofora 
the eynrtf tha dfcefefeNtef * Not every fire requires 
f the flocQV of water that can M Mf In motion from the 
"atatlon, fad the atfadln# order 4s to start one pump, 
regulating the pre*sure at the outlet at KG pounds. 
The next order must come from the chief of the fir*; 
department at the fire, and may be a call over the 
telephone to lncreaee both water supply and preaaure 
or an order to shut down the pumpa, Aa ihown In 
the picture, the chief at the fire la even In closer 
touch with the pumping station than be could be 
with a number of separate engine* located at the 
scene of activity The scene within the atatlon when 
the pumpa are in operation la hardly one of extraor- 
dlnary activity, and no greater excitement la manl 
tested than In a well-appointed power planL The 
electric control of the ohlef ls^so complete that he 
doee not need to leave hit position at tbe awltobboard, 
and with ear open for orders and eye on hla meters 
and indicators, the entire situation 1* at hla command 
Outside with the firemen there la naturally more 
activity, and high pressure working has occasioned 
certain changes in equipment and methods From the 
beginning the high preesure required the best and 
strongest hose procurable, and thla In sufficient quan 
Uty 1* carried In large wagons These hoae carta are 
moved from the rear of the fire house*, from which 
they followed tbe engine*. to tbe front and are given 
rlgbL or way over oLher apparatus In tbe streets. When 
the reliability or the blgb-preaaure service waa estab¬ 
lished, for moat alarm* tbe engines were not sent out, 
but held In reserve In the fire house*. In two house* 
tho engine* were entirely removed and double Mo¬ 
tion hose companies maintained A* the how la 
heavy, the work or carrying end hauling It la par 
tkularly arduous, ao that. In tblx respoct, tb* labor 
of the firemen at the fire has hot bceu lightened by 
mechanical progress. Tbe automobile hose wagon 
used by tho New York Flro Department, however, has 
demonstrated Ita complete usefulness for transporting 
tbe heavy loads-of 3 Inch base much more rapidly than 
the tenders drawn by horses. Immediately an reach¬ 
ing tha fire, tho hoae Is unloaded, a length connected 
with the hydrant outlet, of which there are four, and 
successive lengths are laid to the scene of action The 
former engineer of the fire engine with his lever key 
takes his position at the hydrant and watching the 
preaaure gage at tho outlet, open* or shuts tbe valves 
aa ordered. The line Is stretched where ths exigen¬ 
cies of the "fusion demand, perhaps to the standpipe 
connect kfe^Alilch must be placed at the sidewalk 
<loae to the building walla, and which connects with 
the standpipe Itself within the building with It* out¬ 
lets and hoae reels on each floor It la this thaf. af¬ 
ford* the Are protecllcn to a skyscraper, In addition to 
tbe pumping plant of the building, and must be used * 
by the firemen for the blgber stories, or It may be used 
to deliver a stream to a Are In an adjoining building 
The connection may bo made to tha sprinkler aya¬ 
tem of the building through a similar outlet or to a 
cellar pipe to flood the basement, or, aa shown In the 
Illustration, two lines may be slamesed Into tbe water 
tower Tbe permanent noale holders of the hoge 
wagons may be used, while for a single stream the 
tripod noxalc holders are employed, aa tha jjoferful 
pressure* Tender holding the hoae sad directing It 
practically Impossible even'for two or three firemen 
The home may even have to be hoisted up onto a fire 
escape, and there fastened or clamped with one of 
the device* which have been developed for thla pur¬ 
pose Now a single line from one of tbe foot out- 
lets la practically aa powerful a* that derived from 
a lire engine, so that tbe concentration of pumping 
power on any single block can be appreciated Far¬ 
ther, when It la realized that theae streams can be 
dal tvs red with a force sufficient to tear off, COralpaB 
ead make’their way Into tbe very seat of th*. fite." 
their power may be appreciated « - 

The New York Fire Department's ,nse of th* hlgfr- 
preasure ayatem haa been moat su cc essf u l, and qetto 
oa a par with the excellent engineering inorivad is 
Ita daalgn and construction A sufficient qOfatity Of 
water la brought to bear at th* earliest poaalble me 
ment, and this usually quenches any ordinary Are 
In abort order If however, It proves stubborn, then 
It la straightaway drownad out in tb* building where 
It originate*, and In no caae since the hlgh-preeaur* 
service baa been need In New York, ha* a Are pro¬ 
gressed beyond the building where ft began. In the 
extension of th* ayatem on tb* Bait M<t* of the city 
the distribution malna will bo laid dfiple* tn adjoin¬ 
ing itroota, patalng out from tb* pumping Motion into 
two systems et malna, ordlnarlty counsel *d but cap¬ 
able of bring Mated by the gate vriv*a |t t*a. *fe 
tteo and by ttetant ilaatriaaHyagmate*. .teWfe,- at. 
a—to print at iatri reo tifa . WMhtfe 


t««>, which loettretriiy was gas metam gad db& ’ 
acting earn**. In u*a ft* a number of pfaftt " 
which haa recently been extended, and with a wga ' 
Planned project under way tn Ban Pranctsco, ft would - 
seem that th* day of the fir* engine had passed and 
that tha oeatral lira protection method would soag- 
take fta place In many other largo cities. 

A Hi g h . Pe a s a n ts nr* Msitln Votes. 

Bom after tho seceseaful inauguration of the hlgte 1 
pressure fire aerate* In New York city, the Boiaj fT iT M 
Ansmaan* called attention to tbe need of n suttebm 
regulating valve to be used at the hydrant. In UtA 
to render passible tha oontrol of th* p raetor* pa amp 
single line of hoee and Ita adaptation to tha waritSk 
hand. The need of such a valve has bsoome InrlJfe 
lngly apparent „ 

For soma purposes, aa for a water-tower or K* 
stand-pipe of a skyscraper, the highest pressures a£p 
be demanded, while tor other lines at the same 
low pressure at reams vyblch the firemen can hold ami 
manipulate readily are required, as for the lower floo|B 
of the same or an 'Adjoining building. What w« 
needed, as was pointed out In the Bctcimno Avid 
can, was a device light and portable, that could bo 
applied readily with the hoae at the hydrant outlet 
and enable any preaaure* from aero to the maximum 
at the hydrant to be passed with a minimum las* in 
volume of water from friction and otherwise 

Thla aeema to have bpen secured In the Klely and 
Mueller valve, which recently haa undergone soma 
thorough teste by tbe New York fire Department, and 
has been adopted for high-pressure companies and life¬ 
boat* 

Tbe valve la small and compact designed to bo 
transported on tbe hoae tender with the smaller tools. 
There are two pressure gages, one on the Inlet aide 
showing tbe preesure at the hydrant furnished by tbe 
pumpe. the other tbe reduced preaaure aa the water 
passes out of the valve Into the line. After the hoae 
has been stretched, tbe engineer opens the central 
valve of the hydrant with bla key wrench, and then 
the gate valve to the outlet from which the Une li 
taken The handle or the regulating valve la screwed 
down, allowing no water to pass A half turn of the 
handle In the direction of an Indicating arrow allows 
water at a pressure approximately of IB pound* to 
pass, a full turn 30 pounds, and so on up to the full 
or hydrant pressure. Id short, the preaeure on any 
line from such a valve Is entirely under control, and 
the engineer merely has to watch hla gag* and turn 
bla handle until the desired point Is reached when 
tbe pressure is maintained automatically 

In a recent test before tbe engineer* of the New 
York Department of Water Supply. Gas. and Hlectrlo- 
lly witnessed by the author as the representative of 
the gciVNTiMr Aukbicaw at the St Edwards High 
Pressure Station In Brooklyn, It met every condition 
imposed Different pressures from 76 to 300 pounds 
were put on the mains by the pumpa In the adjacent 
, station, and the preefare on the line waa reduced as 
ordered by simply turning the handle of the valve 
Thus when over MO pounds was recorded at the hy¬ 
drant. 40 pounds was delivered at the nossle Tho 
adjustment and maintenance of any desired pressure 
were far more easily and satisfactorily controlled than 
would be possible with a steam fire engine Variations 
in the pressure on the mains did not affect sensibly 
the operation of the valve while when the line was 
shut down at the nossle no effect wss manifest T 
. The valve consists essentially of a valve body, con¬ 
taining a seat, main disk, piston, auxiliary valvej a 
diaphragm, a compression faring, an adjusting screw, 
a handle, and * small, jd^d-operated by-pass valve 
The disk and piston are deshtniatod of one piece, and 
tbe portion of th* metsypnnOctlng the disk and pis¬ 
ton baa tn It a small pljt through which high pres¬ 
sor* peseta up over tho Aston, which, being of greater 
diameter than the disk, drives tha latter down to fta 
sent, thus shuttles off tbe pressure. Tbe next part of 
the operation to brought *y tho opening Of the Kuril- 
iary valve mentioned abOfe' which bring of greater 
diameter than tfe port throdyh Which the ht*h pros- ■ 
sure la conveyed to' tit* top of tho ptaton, qulokty 
cans** a reduction of pressu r e os tbe piston rid* nfe 
ctent to allow «h» fritter press ure feopfa the rent* J 
valve or disk- soon as tho mdttded prenrtra b** , 
become rcScteat to terfe-the diaphragm up agajOri 


the auxiliary ^ete* to does, thereby bbttMng up At, r 
preaaure above the piston, which. drag to #1 ffwg teg . \i 
area, canoss the umio vote* tff efcea, Thte. fe riptt wr > 
la repeated, a* often si o ed fat fa fete reflate;' ■-»*<' - 
function of the small hfpafe vfen 'difatk*feKj|^.tff- ; 
to enable It to oaoe* foU p feteW * to «•* thwfejhjhn , ,> 
valve when desired, arfe k afedee otbofafefe... VtTC 
Power to opareta tho vkJfefc jWrafeOf 


attha 
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V; &owe*p£mdtttct. 

A flbttt* bWhmd of ommmtan u suira. 

lb Um Sdltor of the Bonarnnc Amauun: 

In your tmm of July 14th nnd August SSth (or 
th« fur lMfl, two methods or* mnNUd (or draw- 
inf on snips* with the old of a comps*. But tho 
com peas ha* Dover produced a true elUpoe, end theee 
nmtte ere merely claee approximations. Aleo, in the 
imtaened 1 mm. there ii e method (or conatrnetlng 
an eUipee by mean* of a network of tangents. Thia 
method also was proved lnaocurate by Mr Warwick 
Worthington in the nnmber (or July Slat, if OS, and 
t* In torn offer* a solution by a network of tangent* 
which I believe gives a perfect elllpae. although the 
method is somewhat cumbersome (or ordinary use 

There Is, however, a simple way of constructing an 
ellipse of any desired dimensions solely with the aid 



A tnmn uthod or ooxiTiucrnra am xtunt 

of atralght-edge and pencil. No originality belongs 
to my method, but It is readily proved to accord with 
oorrect mathematical principles 

On a straight-edge or ruler mark off a distance QP. 
equal to half the desired major ails, also, from point 
P, a distance PU, equal to half the desired minor ails 
Referring now to the drawing, we construct per 
pandlculara AA' and BB'. and lay the ruler down so 
tbst the points Q and M fall exactly upon these per 
pandlculara. The point P will then fall somewhere 
on the curve of the proposed ellipse By shifting the 
ruler about, In such a way that Q and It always fall 
On lines AA' and BB'. reapectlvely, the mark on tbe 
ruler at P will give the poaltton of any number of 
points, which afterward may readily be Joined by a 
continuous line Edward M Witts. 

Washington and Jefferson College, Washington, Pa. 


The plan of photographing the entire heavens orlgl- 
natsd with Mouohes In 1887 The death of this eml 
nent man of science was one of the adverse factors 
which have conspired to delay the work, which now, 
however, promises to draw to a triumphant conclu¬ 
sion „i 


chart ever the older method of observation is quite 
simply e xpl a ine d. The Image of a star to the tele¬ 
scope Is very rarely absolutely steady, for the light, 
prior to its reaching the Instrument, has to pass 
through the veritable sea of one own atmosphere, con¬ 
stantly disturbed, to practically all portions, by cold 
and hot-air currents Rifle shots are familiar with 
the sort of effect which la thus produced. On a bias¬ 
ing hot day, when currents of air are rising from the 
heated ground, the target see me to dance before tbe 
eyes, growing taller and shorter and breaking In 
pieces, with the bull’s eye now in one corner and now 
altogether vanished Borne thing of the same thing 
happens to the star Image when the telescope is set 
up In any but a very few tranquil places, and espe¬ 
cially whan It Is In a country much broken up by 
mountain chains or arms of the sea On all but two 
or three nights to the year tbe star Image will be 
seen dancing and quivering Id the telescope, more or 
leas as the air Ii much disturbed or uniform And 
when the observer tries to eel tbe spider line of hi* 
measuring apparatus upon the Image, be has to make 
some sort of Mtlmate of Its mean position and set 
upon that It Is really surprising how accurately this 
can be done after long experience, but the uuxteadl 
neea of tbe object lx bound to set a limit to the accu 
racy which even the moat practised observer can ob¬ 
tain Now It might be thought that this constant vi¬ 
bration of tho object would be more fatal to the pho¬ 
tograph than to visual observation, but this Is not 
the case For the motion Is very rapid, several times 
a second does the star make a small Jump from Its 
mean position ana return to It, and, on an average, 
It Jumps every way with equal frequency Tbo conse¬ 
quence la that the photographic plate, wblch keep* a 
record of every Jump, produces to the end an Image 
which Is certainly larger than It ought to be. but 
which Is, as a rule, enlarged equally In every direc¬ 
tion, so that Ha center remains still where thB center 
of the Image belong* And when the plate la put 
under the microscope of tho measuring machine—a 
device capab’e of accurately determining a fifty thou¬ 
sandth of an Inch—and the threads wblch are moved 
by the meaanring screw set upon the photographed 
linage, the enlargement of the latter Is moro than com 
penaated for by any advantage which accrues from a 
■toady image 

But the superiority of the astronomical photograph 
over visual observation la not confined to the star 
chart Numerous articles In popular periodicals have 
acquainted the general reader with tho wonder* of the 
nebula as revealed by tbe photographic plate The 
cumulative effect of light upoq the latter render* It 
possible to obtain exquisite delineations of faintly 
luminous objects by means of a sufficiently long expo¬ 
sure. Vast new regions of space arc thp being ex 
plored, and still vaster regions awslt explore 

tlon Prof E Ray Lankeeter, In an sfffrera before 


The importance of the universal photographic Star 
chart to the aatronotner of the future cannot be over¬ 
estimated It Is now generally acknowledged that the 
stars are In motion with respect to one another, and 
our entire solar system Is to motion through space, 
so that one day the constellations will be seen from 
a sensibly different point of view Changes will wane 
to pass In the apparent arrangement of the star 
groups, and In the course of years they #111 develop, 
so that something may ultimately he discovered of 
the real structure and laws of the distant bodies of 
tbe universe It may be that the chart faow being 
prepared win enable the astronomer of some centuries 
hence to learn aa much of the great universe ot stars 
as we know of our comparatively minute tolar sys¬ 
tem revolving within It. 

Though photography has been demonstrated of lata 
yean to be the only method of revealing the struc¬ 
ture of those fascinating- formations, the nebula, at 
all adequately, tbs star chart on a large scale, though 
It be more prosaic to lay observation, possess e s an In¬ 
calculable value ot Itself The wonderfully accurate 
photographic chart may lead, with the aid ot a corre¬ 
spondingly accurate system of l A aes vrc a me nt' -to.the 
discovery sf entirely new laws of to* nnftJMS* *t#b 
directly affect oar own planet Beth Chandler dlecov- 
seed the law and evaluated the magnitude of an oscil¬ 
lation la the position of the axis of the earth's figure, 
which had tar years puaxled hlfc, astronomical col- 
leagnss, net as n result of any #eotol secies of 6b- 
eervatlous made tor (he perpoge, Wf mm the exami¬ 
nation of measures made tor dtver* spds at numerous 
obasmtorlefl throughout the whole of tbe last century. 
And so It has always bean n result of measurement 


tho British Association, stated that “the Invention of 
the dry piste, which ha* made It possible to apply 
photography to astronomical work U the chief cause 
of the great expansion of astronomy since 1881 ' To 
quote Prof I-ankester further "It wa* tbe dry plato 
which made long exposure possible, and thus enabled 
as t ronomers to obtain regular records of faintly luml 
nous objecta, such as nebula and star epectra Roughly 
■peaking, those visible ta (fid naked eye may be stated 
as 8,000, this la raised by the use of the best tele¬ 
scopes to 100,000,000 But the number which can be 
phntographed la Indefinite, and depends on length ot 
exposure, 1000,000.000 000 can certainly be m re- 
oprded By the photographic method hundreds of new 
Variable stars and other Interesting objects have been 
discovered. New planets have been detected by the 
humlred Up to 188J, 2*0 were known During 1881 
only one waa found, namely, Stephanie, being No 220, 
discovered on May 19th Now a score, at least, sre 
discovered every year ” . 

The appearance of Halley's comet this year suggests 
tbe fact that eome ot the moat extraordinary revela¬ 
tion* of photography In astronomy have been to the 
case of these strange members of the solar system 
The fiub else and tenuity of comets render them very 
liable to disturbances from ether celestial bodies The 
photographic Slate has shown that the comets utterly 
transform themselves In a few hours’ time These 
transformation* are sometimes evidently, due to gravi¬ 
tation from some neighbor, and eg*to, apparently, 
from actual collision with planetary bodies or matter, 
which not only distorts bnt somotlmos brooks th* tall 
This was the caw with one of the comets of 1823, 
when photographs on ruoceeslv* nights show the tall 


eny greotadvano* has beta mad* to a bn owl- dissipated and broken, evidently by such an enecun- 
odgS of dm laws which go v ern dm ualverse. Bo It tar. Tbe presence of a new planet or of Inter-plane- 

wfll Im to |n to dm eotottos of (ho problem* which tary substance may he thus revealed. It is interest- 

ceuftoat .wtaeaoasnr today la every direction. The tag to note that the present appearance of the comet 

1 phfltogtopWc Chip*,; b T u n iting thSoe OMaStro* more of Halley wlU signalise tbo lint occasion on which 

' rapid-wad mote- -aerials than ta poaslhlo by the sM thin taooua body has boon photographed. 

,m praottaaity revototRmtasd this Aeoordtag ta Prof O, W Ritchay. of tho Terkrn Ob- 
g idtf^aHal research,; wrtMov, ft to now poaslbla. with Urn aid of Improved 

^ >**■#**# » Photographic re¬ 


flecting toleaeopo with as much precision and refine- 
msnt as have bean expanded upon the greet refracting 
teleocope*. Prof. Ritchey has obtained splendid re¬ 
sults from bit two-foot photographic reflector, and hla 
photograph* thus obtained or the nebula have a wider 
appeal than to tho scientific mind alone To many a 
person untrained In astronomical lore, Indeed, the pho¬ 
tograph of the great spiral nebula to the constellation 
of Andromeda, obtained with tbe Yerkes two-foot re¬ 
flector, would probably appeal at once aa that of s 
most marvelous spectacle—a vast planetary system In 
the making About the asms proportion of the sun to 
the planets in our own system is to be observed in the 
great central spherical condensation of the whirling 
mass and the smaller condensation* In tbe latter 
Borne of these smaller condensations, at varying dis¬ 
tances from the central semi-fanned orb, have assumed 
an almost perfectly spherical shape. others, again, are 
formless, though vastly denser than the nebulous mst 
ter extending, In a circular or elliptical form, through 
out tbe entlro spiral system It may be observed tbst 
the spiral character of this nebula waa never even sus¬ 
pected until It was photographed in 1888 by Roberta 
with a reflecting telescope Yet the result then ob¬ 
tained was crude Indeed when compared with what waa 
obtained by the Instrument at the Yerfcea Observa¬ 
tory Been by the naked eye, this great nebula ap¬ 
pears only as an Indistinct haxy spot among the stars. 
Tbe greatest visual telescope In existence (alia utterly 
to reveal tbe amaxlng spiral structure so brilliantly 
ahowh In the photograph 

Judging from the results obtained with the two- 
foot Instrument Prof Ritchey estimates that an eight 
foot reflector. If used In a climate where there are 
suitable atmospheric conditions, would photograph 
stars which are fifty times fainter than the faintest 
stars which esn be seen with the largest modern re¬ 
fractors "This means,’ says Prof Rltrhey “that 
such a reflector would enable us to penetrate seven 
times farther Into space than can now be done with 
the greatest visual telearopca, and therefore that sued 
an Instrument would reveal to us a unlvorae seven 
times seven times seven—more than three hundred— 
times greater than the universe which Is revealed by 
the moat powerful modern refractor* I know 

of no opportunity which has ever been presented In 
the entlro history of astronomy greater than that 
which now awatta us In the ronatructlon of a large 
modern reflector and Its use In astronomical photog¬ 
raphy ’’ 

It la estimated that the coat of such an Instrument 
as Prof Ritchey advocates—that Is. one of eight-foot 
aperture, and embodying the latest developments In 
optic* and mechanics—would ho about onc-thlrtleth 
that of building a battleship ot the ’ Dreadnought" 

type 

Tbe Csmsl Suppleiaraf. 

One of the most Important articles In the current 
Burn m BUT, No 1796, Is that by George Neumann, In 
which the compulsory working of German patents Is 
discussed, a matter of great Importance to American 
manufacturers The adhesloD of lwomotlve* Is a most 
Important factor in designing engines, and must be 
considered at every step In tbe preparation of a gen¬ 
eral design An article on this subject appears In the 
current BupptfMKVT Rose’s excellent destrlptlon or 
a profile puppet show, and bow It ran be made and 
used, Is continued When shipbuilders rommeneed 
turning out Iron and steel towels, navigators found 
themselves confronted with the problem or overcom 
lug tbo magnetic forces of their ships and making 
their compass needles point toward the megnetli 
north How the problem Is solved Is told by William 
C Ward In S paper entitled ’Compass Deviations ’ 
Frank C Perkins writes on Canadian pulp making 
In tbe Algoroa district, Ontario Irish linens and some 
feature* of their production are discussed by Bir 
William Crawford 

Three klnde of bench mark* were used by the 
United State* Geological Burvey to the spirit leveling 
to Ohio from 1898 to 1908, Inclusive, according to a 
bulletin by Meeara a B Gannett and D H Baldwin 
The first form waa generally used In the vertical walla 
of public building*, bridge abutments or other sub¬ 
stantial masonry structures, being a circular bronia 
or aluminium tablet, 1% Inches to diameter and V4 
Inch thick, appropriately lettered, and having a 3 
Inch stem cemented Into a drilled hole The second 
form waa employed where masonry or rock formn 
tlon wa* not accessible, and conalated of a hollow 
wrought Iron post, 4 feet long and 3H Inches to outer 
diameter, split at tbe bottom and expanded to io 
Inches so as to resist pulling from the ground These 
post* were sunk 8 toot In the ground—after having 
bean coated with asphalt—and a bronie tablet almllar 
to the one already described wa* then riveted to the 
top. The third form was little uaod and la now alto¬ 
gether discontinued, being the ordinary spilt bolt of 
copper, 1 took la diameter and 4 tochea long 
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HOW TO ESCAPE FROM A SUNKfcN^%«lA^M 

METHODS APPROVED AND DISAPPROVED ' , . " ' : 


Id a diving manual recently published by Slebe, In case of colliekm Moreover, whet Is further against formad 1 b om CBM, HUm chamber* BIB <WHi With 

Gorman A Company, Limited, ■ubuiarlne engineers of any device of this kind la that the craw are expected a patented aubatesca Wkiofc, vkac » eafttoot Witt th* 

London, we find some excellent suggestions on the In a moment of oonalderable eaoltament to undertake- water vapor of the breath, (tree of KB O gy gMt gad 

subject of urine the crewa of Bubmarlno boats. an entirely novel operation which them la no means and forms a ceuatle a lka l i The alkali 1 b ill tort 


subject of urlns the crews of submarine boats. an 

The problem of saving the Uvea of a crew of a aub- 
marine vesaol Is by no means easy of solution The 
equipment and apparatus which Is Invaluable on ahore 
I* quite useleu under water It would bo quite easy 
to • nnatruct a submarine boat, tho crew of which 
would be aafe under practically every conceivable set 
i f (Irrumslanre*, but auch a vessel would he so ham 
pored by her safely devlcea aa to have little or no 
military efficiency In the opinion of Meears Blobe k 
Gorman It la essential that the salvage of tho veseel 
and of the crew must be looked upon aa entirely sep¬ 
arate Inevitable delays In the arrival of the salvage 
vessel and In getting purchase on, conditions of tide, im 
weather, etc, render It almost certain that a sub¬ 
marine cannot be raised In time to save life 
It Is taken for granted that an accident which wlU 
endanger the Uvea of the crew will result In the in 
rush of water In large quantities A minor accident 
to the machinery would result only In an Involuntary 
rush to the surface, owing to the reserve buoyancy of of I 
the boat, and any ordinary email leakage can be pla 
readily dealt with by the machinery at command. A 


an entirely novel operation which then is no means and forms a caostls alkali. The alkali 1 b tta tart 
takas np the carboato Bold gas «C the raptosA Bit «04, 
forms aa alkaline tartansta la this wap, ml-, 
oos types of smoke helmet, the asms air, pr ided sad 
re-ourgseated, la oaad orsr and am again. Ths total - 
weight of the wkbls outfit ia IS pounds. Folded a* 
for stowage. It ooeuploa a space of 1> Inches bp ffi 
Inches by 15 inches. Tbs dreaa caa be pvt en without 
asSlstaaoa In 30 seconds. When on tt pnnata a mala 
from drowning, and In proof of this it may ha eadfi 
that It la now In everyday use under water with per¬ 
fect success. Moreover, It acts aa a life hoop, and 
actually raises Its wearer to ths surface. An 
lhe diagram on the i*ft shows s hwaiiDdhui section of s additional devloe la also fitted to enable the wearer 

"rjs j-r oh ~^: r^t ^“2: 

thn ronn lag-tow tr that oatkm light a traacrerw dm ber which ItrrrotUxli the jacket and thng to form ft 

iSS-Ma* 1W» belt This provision Is ueomaary, for tho length 

men emersbic from the cooalortower of time the purifier will main In action la limited, 

▼Alton MXTHOM OT UOifl. and when its efficiency la Impaired the door In the 

helmet must be opened, which operttloB cap be per- 
of trying previously Bxperlenoe has shown that even formed by the wearer, in order to admit fresh air. 


Wr' 
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plain drop safety weights fall at the critical moment When this la done the helmet o 


adlly dealt with by the machinery at command- A life-saving device to be efficient must be able to 

When, however, there la a collision, or whon, by fulffil promptly the three conditions, a, 6. and e, prevl 

me other mischance, a hole is made In the hull, the ously referred to, and In order to meet them a special 


fast but. assuming that the water la entering moi 
rapidly than It ran bo expelled the vossel will ui 
doubtedly sink and continue to Dll until she Is elthi 
full, or. If not holed In the top, until the aid In her 
compressed to a pressure equal to that of the wait 
at the depth In which she has foundered. As soon i 
the silt water cornea Into contact with the batter? i 
with the terminals of the 
dynamo. If this be still 
working, chlorine Is 
evolved, and the air re¬ 
maining Inside Is vitiated 

If anything Is dons, It 
must he done quickly Ac¬ 
cordingly, the following 
steps must be taken 

(а) To render the crew 
Independent of poisonous 
gaaoa. 

(б) To preserve the 
crew from drowning in 
the boat, and 

(c) To provide means 
of escape from the boat, 
and ascent to the surface 

The devices to bring 
these about at present 
known are* 

(1) Air locks for es¬ 
cape 

(S) Detachable chant 
bers or life boats. 

(3) Self-contained dress 
for escape 

Air locks alone are of 
little uee except In ahal 
low water, but combined 
with (3) or (3) are es¬ 
sential In all methods of 
escape The air lock may 
he a portion of the boat 
provided Tor the special 
purpose, or the general 
cavity of the boat may be 
naed In which caae the 
pressure Inside ths vessel 
ran be made equal to that 
of the water outside by 
simply allowing the water 
to enter for It li manl 
featly Impossible to open 
an aperture until the pres¬ 


ire equsl The great ob¬ 
jection to all forms of de¬ 
tachable chambers or life 
boata la their alie weight, 
and resistance, if made 
large enough to contain 
all the crew of a modern 
submarine, sod aa auch a 
chamber would have to be 
carried as s' anpsrstruo- 
turs, It would beta tbeHks- 
Uaat position to be Injured 


dependent on any feature which la liable to gef out 
of order The helmet, which 1* Urge enough to allow 
the bead free movement, U sloped awsy to lit the 


iuat be able to Other method*, auch aa the fitting of oork belts or 

6. and c, prevl chambers already filled with air. have bean triad and 

them a special abandoned, being loud to ha Impracticable, owing to . 

aed by Messrs. ths necessity at employing heavy weights to keep the 

mined and not wearer down, end alas fa? reason of the dangerous 

ible to gef out velocity with which he would rise to the surface on the 

nougfa to allow removal of the weights. 

way to lit the At Portsmouth the British Admiralty have In see a 


shoulders, and ia connected to a short Jacket of strong tinge water tank, at the bottom of which la erected a 

waterproof material In front of the Jacket, Inside, la skeleton submarine boat, nerving the purpoee of per 

a pocket containing a combined air purifier and oxy- mining the men to exercise In the helmet described 

gen generator, consisting of two small chambers Ths men having first been trained to put on the dress 

quickly are set to practice 
■suing Into and out of the " 
air look. They are after¬ 
ward lowered In the air 
lock to the bottom of the 
tank, whan they enter the 
submarine, and find their 
way to a ladder leading to 
the conning tower, the 
hatch of which they open. 
They then either float to 
the surface or return to 
the starting point, the op¬ 
eration being repeated 
until the officer in charge 
considers the men profi¬ 
cient Then arrangements 
have bean designed to rep- 
rseent as nearly as poml 
Ma ths asms condition aa 
would obtain in a snbmar- 
lno bo at that had boon 

If the hole tu the sub¬ 
marine be at the top, the 
water wtH gradually dla- 
Plaoe the whole of the air 
If, however, the hole la be¬ 
low the top, then the wa¬ 
ter will only enter until 
the air, which cannot ce- 


there la no difficulty in 
fisttiac at thd pmim e* 
the helmet dreaa, atom 
thtrt fa a<r InsMa the 
bKH. to the former caae, 



ttta wnifi sot to sot nad,.. 
. accordingly. fefkbeada am 
uranged ta trap the aJr. 
The drreee. af* fe-jrt bang 
tag u, ta rtodtoeas feto* 

■smsm 




> wui nut i maa* svn A*t»»; 
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ALEXANDER GRAHAM BELL AND THE TELEPHQN^ 


THE STORY OF A GREAT IN VENTIOK 


The telephone «u flrat Introduced to the public in 
1876. and put to (be flret practical or commercial uae 
in 1877 During that year was organlicd the flrat as¬ 
sociation or company to .hold tfit patent* The flrat 
(imipanlea which systematically exploited the bualneae 
nut formed in 1878,‘one for New England and one for 
the real of tbo l Tolled State* and Canada. Theae two 
(ompnnles aucceedod to all the rlgbta and property of 
the original aaaoclatlon The capital repreeented $760,- 
00u the value of the patenta. and yiOO.OOO In cash. 
Early In 1876 theae two companion were eonaol[dated 
into one company called The National Bell Telephone 
Company, the flrat company to attain any prominence 
The capital of thla company waa 1860 000, depoaltad 
among 8 600 abarea of »100 par value each The aum 
of y«60,000 In eharea waa glvon, aha re for aha re, for 
the atork or the two old companion, and $300 000 in 
abarea waa left In tbe treaaury Thla treeaury atork 
waa aold ror the beat price obtainable, aa the money 
waa required and yielded eventually $430,000 in caah 
The lent 600 eharea of thla treaaury atock aold for 
$600 each In the fall of 1879 a aettle- 
ment waa effected with the Woe tern 
Union Telegraph Company, whereby the. 
moat formidable and powerful com- 
the Held 


red bum 
* atora Warned 
here were 


The 


$100 eharea, of which there were oolp.fi. t 
8.600, were quoted at one time at $1,000. 
although that price waa probably never 
actually paid At the hlgbeat quotation, a 
total market value of all the eharea of 
the company would have boen $8,600,- 
000 According to popular belief, twelve 
of the original Investors have been 
credited with realising If not morn, at 
least aa much as this, yet no dividends 
were paid by this company 

Because of the rapid Increase In busi¬ 
ness, more capital was required, hence 
In 1880 tho American Boll Telephone 
Company woe organised and tbe business 
of the National Boll Telephone Company 
transferred to It The shareholders of 
the National Bell Telephone Compart* 
were given Tor each share of their stock 
six shares of the new American Bell Tele¬ 
phone Company's slock At the same 
time, 8 600 shares or tho treaaury atock 
were sold at par In 1881 the first djfej. 
dend was paid 

The Amcrlean Hell Telephone Com 
pany continued lu buslueaa until 189!) 
during whlrh time the capital stock had 
Increased from $5 960,000 to $2G.886,300 
When the American Bell Telephone Com 
pany transferred Its business to the 
American Telephone and Telegraph 
Company, there had been over $28,000- 
000 actual cash paid Into the treasury 
of the company by the shareholders ha 
against $25,886,300 capital outstanding 
Outing tbe lime no stock dlvlMtitbr g 
dividend of surplus In cash to w for 
stock Issued wms paid Tbe marten price 
of the American Bell Telephone Com¬ 
pany’s aharee during the year ranged 
above $100 a share, and the company waa 
paying 16 per cent dividend* yearly 

Tbe demands of the busing** required 
much larger capital than roafd be provided under tbe 
corporate powers of the American Bell Telephone Com¬ 
pany Henre, the American Telephone and Telegraph 
Company was organised to operate the long-distance 
traffic, and to It the business waa transferred in 1889 
The dividends were put on a 7% per cent basis, and 
were Increased in 1906 to 8 per cent, at which r*t* 
they still continue. Since 1900 the stock of the Ameri¬ 
can Telephone and Teletraph Company haa been In¬ 
creased from tlmo to time aa the business called for 
money At tbe close of 1909 there were In the banda 
Of tb* public $206,474,300 

Tbla tremendous Industry la the fruit of Mr Alex¬ 
ander Graham Bell's Indomitable and persevering work 
aa a young man His story of tbe invention ol the 
telephone Is a story of patient endeavor and experi¬ 
ment. continued for veers In the fee* of many dlffl 
cultles. He approached the subject mors or led* an 
expart In speech, for both hie father and grandfather 
bad been teachers of articulation and the laws of 
speech, and he had hlmwlf boon educated to follow 
in their footatepa. In bovhood he constructed a talk¬ 
ing machine At tbe age of eighteen he made dis¬ 
coveries which h* thought original concerning 4h* part 
played In the productive of vowel sounds by the raaoa- 
ano* of the cavitlea of the mouth. It waa pot long be¬ 


fore he learned that Halmholti had not only mad* th* 
tame discoveries, but had produced the sounds of tbs 
vowels by combination* of toning forks, operated by 
order to repeat Halmholu'a ex- 
1 began to study electricity In l$72 be 
constructed an experimental apparatus In which each 
transmitter consisted of a tuning fork with its j 
between the po.es or an eJectro-magnet. Current waa 
applied Intermittently by means of a wire which waa 
attached to one prong of the fork and alternately 
made and broke the contact with a cup of mercury aa 
the fork vibrated. Aa the prong* of th* fork war* 
attracted by the magnet each time the current waa ap¬ 
plied, the fork waa kept continuously vibrating and 
sounding By pressing a telegraph key, the Intermit¬ 
tent currant was sent through tbe line wire to tha re¬ 
ceiving Instrument, which consisted of another electro¬ 
magnet and tuning fork It the receiving fork waa 
exactly In unison with the transmitting fork It was 
also thrown Into vibration, hut If it was not In unison 
It remained client, because tbe pcrtloual currents did 


varying in intensity and direction la exact adoord- 
ano* with th* motloa of tha transmitting read. Th* 
two instruments wei^'exactly alike, and either could 
be ueed es tha transmitter, ffararal such pair* of (h- 
strumanta, of different pitches, cod Id b* employed, with 
a line wire connecting the two stations, sod th* pluck- 
lag of eny reed, at either station, would theoretically 
cause th* reed of the same pitch, and that read ocl* 
to “apeak" at the other station, so that n number of 
be traa 
, howai 

thus generated by the vibration of the reads would be 
too feeble for practical use In multiple telegraphy and 
h* therefore turned his attention to a system which 
Included a battery and a mechanical circuit breaker 
Meanwhile, in connection with hi* professional 
work, the instruction of deaf mutes and their teachers. 
Bell had been experimenting with the phonautograph, 
an instrument devised by bean Scott for making visi¬ 
ble records of the vibrations of sound, Tha abort arm 
of n light wooden lever was attached to 



of a funnel, and tha long ai 
In a bristle which tooobed a sheet of 
aisse. covered -with lamp-black, which 
was drawn along at a uniform speed. 
When a sound was uttered Into the fun¬ 
nel tbe sound waves caused the mem¬ 
brane to vibrato and the bristle to traoe 
on the smoked glass a alnnoua curve, 
which repreeented the vibration so ex¬ 
actly that not only every pitch but every 
quality of voice, and each of the vowel 
thunds, produced Its characteristic trac¬ 
ing. The principles of the phonautograph 
la almost Identical with that of the 
phonograph Bell discovered defects In 
the Instrument, and as he labored to re¬ 
move them, it occurred to him that tha 
best form of ptumautogrwph would be an 
Imitation of the human ear. In which the 
sound waves are likewise received by a 
membrane, the ear drum, and the vibra¬ 
tions are transmitted to the Inner ear by 
a series of bone levers. Dr Blake, an 
aurlst to whom Bell applied for precise 
Information concerning tho structure of 
the ear. suggested the employment of a 
real human ear Instead of an Imitation 


with a fine straw attached to on* of the 
bona lever* to serve aa a writing point, 
and Bell experimented with It In 1874, 


Copyright 1M by Dsms suit JCelti* 


nkt reach it with the proper frequency to 
vibrate It was Bell'* Idea to uae several transmitting 
forks of different pitches, and as many receiving forks 
of tbe same pitches. As esch transmitter would affect 
only tbe particular receiver that was In nnlaon with 
it, a number of telegraphic message* oould thus be 
sent simultaneously over a single wire. Afterward 
Bell substituted for the tuning fork a steel plate or 
reed, with one end clamped and th* free end very near 
the pole* of the electro-magnet, Tbe transmitting 
reed, Ilk* the tuning fork which it superseded, defin¬ 
itely made and broke contact, and thus made the cur¬ 
rent Intermittent, and th* receiving reed vibrated en¬ 
ergetically only when It was in nnlaon with the trans¬ 
mitting reed Still later Bell conceived the idea of 
polarising or magnetising each reed by clamping It to 
a pole of a permanent magnet, allowing its fra* and to 
project, aa before, over th* poles of the electro-magnet 
He knew that the vibration of the 
would induce currants In tha oolls of th* 
electro-magnet and that these currents, Teaching toe 
receiving eftetro-rosgnst through the (toe Wire, would 
•et the reed of the receiver tote vibration If the two 
reed* wen tuned to exact unison, This am 
dispen se d with tb* ertexafe batte r y and tog 
circuit-breaker. The circuit winterer broken 


and electro-magnets 

• Another possibility had occurred to 
him. lie knew that when a vowel sound 
la sung Into an open piano all the strings 
that correspond to tha overtone*, which 
give tli* sound its vowel quality, as well 
aa to* string corresponding to th* funda¬ 
mental tone, are set Into vibration, so 
tost th* piano repeat* the particular 
vowel uttered. In Uke manner, the trans¬ 
muting reeds, If sufficiently numerous, 
might take up from toe air the com- 
ponant simple vibration* of a vowel 
■Quad and transmit there by means of 
to* electro-magnets and th* link wire to 
to the receiving reed*, which wontd reprodno* to* vdwel 


possibility of employing, i 
electro-magnet Instead of many ■ 
tion with all of tbe n 
mentary electrical vibration*, oorraaponding to ton 
components of the aerial sound wav**, In th* ooil of 
the electro-magnet, instead of in tha lino wire, -"In 
this way." the inventor ha* bald. “I realised lx to* 
rammer of 1874 the ooneoptlon of a speaking telephone, 
and tbe apparatus (a tbe flrat form of leaking tele¬ 
phone that occurred to my mind." But it seemed Im¬ 
practicable to construct an- apparatus with a rattekmt 
number' of reads, and so that “harp” telephone was 
never realised. Then it occurred to Bell that too re¬ 
sultant electrical effect la th* ooil of tb* eleotraftopg- 
net might be produced by a singto reed, if thlgtoed ' 
" be formed to move to aeoartaao* with thgVb- 
soaorup* vibration. Whfl* M wfcrtog M* 
b* w*a expertownurtg witti/ 1 - 

mar (run * tonfM^w.' 
the Hghtneaa'of the *Sf 
wetebjt of tha bouse moved Vr tt, «41t « 
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^ MOTION APPARATUS FOR AM AT L U R5 

AN INGENIOUS FRE.NCH INVENTION 


The production of photograph* of moving object* 


e apparatus, called the Clnephote, bas been 
o obviate tbeae difficulties and to put motion 
T within the power of every amateur pho- 
at leaat to tbe extent of producing animated 
if hie frlende and hie children, for tbe Cine- 
m not pretend to vie with the elaborate appa- 
• which 

if a long and complex ecene are lmpreeaed on 
I of feet of film. 


email perforatloni, caueee the dlik to rotate Intermit¬ 
tently, pautlng after each advance long enough for a 
tingle expoeure. At the Mine time the ihutter la 
automatically earned to open when the dtek atopa and 
to cloae when It reaumee Ita rotary movement For 
the dlak containing ft picture* arranged In a circle, 
the bearing la fixed at the renter of the plateholder, 
but for tbe dlak with 75 spirally arranged picture*, the 
bearing la free to move In a vertical slide and, aa the 
reciprocating pin engage* suceeeslvely with the epl 
rally arranged perforatloni, the dlak la displaced In 
that each picture la made In Ita proper 
place In the aplral curve In either caw the move¬ 
ment of the mechanism la automatically arreated when neither the metal nor the thickness v 


work and eaaenttally similar to the mechanism em¬ 
ployed In making tbe negatives But, aa only a very 
Heeling Illusion Is thus produced by tbe dlika which 
contain 24 pictures, there la provided, for these disks 
slone, another apparatus which can be turned by hand, 
■lowly and for an indefinite time, showing the pictures 
repeatedly In their proper order A third form of 
apparatus la furnished for the purpose of projecting 
the picture* on e screen with a lantern 

A writer In a contemporary refers In numerous fail¬ 
ures of cast Iron fittings whlrh were, however of the 
n of commercial extra heavy flttlnga of which 




ratal: om for a 
hJblting th em In 
Of movement Both 
$Ur. %y means of 
tlvea, which art 


it places Of appa- the entire aerie* of apha ha* been made, 


the pictures, tha other lor ex- 
, manner as to give tha Illusion 
of these device* work anVnnatlo- 
ry simple mechanism The nsga- 
14 or 71 in number, an mad* 
plat*, on which the 14 p 
m of a circle, while the 





- 

of a larger tads 
. . _ „ j, of bearing, to “ 

to Monr*4 ip tha latter tor' 
ton fc-sely Obopt tta ggto .... 

.thta toto aoea » pto, to whtoh a tagnttm Tha moving 


lucre »atl*factory outdoor 
a “Burygraph" 
ry well corrected for spherical 
Itlon and^flvee perfect definition 

Id connection between the disk and 
ii.,b*r s alngi* at double plateboldore, 
be earner^ can be ctnpioyed 

dovMcped to the ordlnanr, man- 


good Tbe growth of cast Iron under repeated heat¬ 
ing la discussed and reference Is made to Outer- 
bridge’s work. Steel fittings have also failed, within 
the author’s experience only four out of twerny five 
steel gate valves, S Inches, 8 Inches, and 10 Inches In 
diameter, were fairly tight after one year’s ser Ice 
A thoroughly sound steel casting can withstand highly 
superheated steam, whleh does not Initiate defect* 
but rapidly develops them dun Iron Is high grade 
cast Iron having a tensile strength of 30,000 pounds 
or more, and is adapted for 180 pounds of steam with 
800 deg F superheat Analysis of various speilmens 
of Iron which failed under *60 deg superheat are 
give*, but tbe following snreeesfully withstood 300 
, Ag- superheat for four yean Silicon, 1 72 per cont, 
'"'sulphur, 0 085 per cent, phosphorus 0*9 per cent, 
manganeat, 048; total carbon, 2 45. combined carbon, 
»w 

to* it 
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AN INGENIOUS TORSIONAL WAVE ty&TECTQ$ 

BY THE. PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 


ftuhil of the Koysl Polytechnic Imtltote 
a iIpv inod ■ do form of detector for nee 
ti )p|,r*i hy whl h In of specie) Interest 
lu novel prln Iple It employs He ness 
known as magnetoatrlotlon (band In 
Iron or nickel 


stretched In s 
magnetic Held 
la found to 
lengthen at 
flrat and then 


400000th of 
the length of 
the wire The 
Inventor 
sought to In 
crease this ef 
feet and to ap¬ 
ply It to a de 


S —S m\)\ principle of 

A ip 1 

llow the tornleaal effort ts fj® 1 fl ?® 
stretched™In a 
vertical post 

tlon brtwi-in two Bud points A B Two con 
elan! magnetic Helds formed by two equal bar 
magnets magnetlre the wire In two halves In 
the opposite sense with the Intensity J J and 
longitudinally aa abown by the arrowe At tbe 
aame lime a <nri nt la aent through the wire from 
i to 1 and this gives a circular magnetIratton to the 
win with an lnt nalty 1 he reault of the com 
lined magic tl B Ids will be a maguetlsatlon of helical 
form 1 Owing to the effort of magneton!fiction tha 


wire win have a torsion represent*d at O la tbs direc¬ 
tion of tbs arrow, this bslng what la known as tbs 
Wiedemann torsion effect Leaving tbe loagttndinal- 
fleld as It Is If ws reverse the current in the win tbe 
torsion effect will be also reversed When ws send an 
alternating current through tbs wire wa bare a strong 
effect of vibration as tbe torsion is also alternating in 
lu aeaae A mirror planed at tbe middle of tha wire is 
made to reflect s beam of light on a sores® and tbs 
spread of the beam ebowa tbe amplitude of the vibra¬ 
tion Tbe effect Is much stronger when tbe period of 
the alternating current Is of the same value aa tbe 
normal vibration rate of the wire, and we have a 
much longer line of light on tbe screen The wire Is 
of about 0 01 millimeter diameter, and Is bald under 
tension between two light springs mounted on an tnau 
latlng plate Fig S ehowa the arrangement, and tbe 
springs are coupled to tbe binding poets A B Near 
the and* and at file middle of the wire project three 
lion points which come from the bar magnate a a 
a a Bo ns to golds tbe magnetic Bus Into the wire 
Tbla latter U atretched Inside a glasa tube of small 
diameter leaving a gap at tbe center for the mirror m 
A spiral of Insulated copper wire le wrapped about tbs 
glass lobes with tbe two halves colled Inversely and 
tbe current comes from s and b Into ths wlrt The 
copper spiral Is designed to receive the waves from 
tbe antenna and It sets to modify the effect which 
we have seen above to be given by the combination of 
the alternating current and the bar magnets In the 
wire When no waves are received we have a con 
stant torsion effect In tbe wire, that Is a constant rate 
of vibration When on the contrary the wave effect 
occurs In the oopper spiral the rate of the vibration 
is modified and the line of light on the screen le 
changed The terminals a b are connected to a pair 
of vertical antenna wires which are Insulated from 
ground All the rest of the apparatus Is held Insulated 
cm s glass tube support E feet from the floor Light 
for the beam Is given by a Nernst lamp and the earns 
alternating current drcnlt It used for exciting ths 
wire using tbe proper means to secure a vary small 
current through the wire Tbe copper spiral la Joined 
at the top to the antenna and at the bottom to ground 
With such an arrangement tbe Instrument shows the 
effect of waves received from a distant station and 


we Miles variatteawln ths Beam of light das ta tUi 
causa It |« M|m 1 especially to h» used tor nmt* 
tug signals ter m ed hy a s acee ss ton of waves, such 
waves to tollow sack other la ssrtoi so so to feral 
periods of low frequency The frequency Is Snt ad¬ 
justed so as to be tbs asms aa that of ths vibrating' 
wire Besides tbe tanlng of tbe Ugh freqasoey wstss, 
this allows ns to om 
a —no ini or km* i tun. I 
lag of tbs low period 
waves It should he 
remained that Prat 


a mechanical vibra¬ 
tion and contrary to 
other detectors, there 
is no transformation 
of energy between the 
effect of the name and 
the registered optical 
Indication It la thus 
extremely sensitive 
lo have a permanent 
record of the signals, 
the author proposes 
the nos of a photo¬ 
graphic hand descend¬ 
ing in front of the A. dstSOfffr wWob t»aMf»«m 
beam and aa the etertrlesl wavstnSaloto 

variations of the 1st meebniles! vtWIeas. 
ter are sidewise, we would have a set of wsvs-ilks 
signals printed on the hand By using a selenium 
cell which Is lighted by tbe beam we could work 
a Horse register with the Instrument, provided a 
strong enough light Is reflected by the mirror on tho 
cell Owing to the aansltlvenam of the Instrument 
there Is no doubt that It can be used with a much less 
expenditure of power at tbe tending station On the 
other hand it simplifies tbe apparatus which Is needed 
at the receiving station An alternating current gen 
orator la not required In this case, but a simple vibra¬ 
tor will give ths needed impulses tor exciting the 
stretched wire 


THE HEIGHT OF THE ANTARCTIC CONTINENT 


Out knowledge of the Antarctic continent la datlv 
be umlng mon i mine Soon after Sbackleton ■ mem 
■ Ml le daah toward tho South Poll had famished very 
Imi i tent (inIn In tegard to the Interior 

I the lonllnent Chariots voyage sup- - 

lit d valuwbl additions to out know! 
ulgi of thi boundaries of this vast terrl 
loiv The ?rt nth expedition succeeded 
In surv tying s mutely a great many 
lulli* if i oast line that had previously 
bin intlrely unknown oi only utnjectur 
hIIv laid down 

I hi result* of these expeditions prove 
list ihr nines of land anuranlatid about 
tin South Pole ts even gnauv In com 
luilson with the othir lontlnmts than 
had previously been supposed The ele- 
ii it* Involved In this comparison In 
Ind sn ratlmat if an* and a detor 

Inntln of thi heights of tbe mountain 
n hbs ■ Doth of 111 cue elements require 
xart and rmirehenslvn surveys The 
linblim was hint attacked by llnraholdt 
ai nn i ixU when our knowledge of the 
rnith vvaa vi rv Iniomplete Hence Hum 
loldt* iBtlnalea of the mean elevatlona 
of tie known continents abnvi the sea 
Uvil are far too low Thla mean eleva 
(ton la th height of a fictitious plateau 
obtained by dlrtrlbutlng the mam of tbe 
ontlnml uniformly ovei Us surface I e 

II Is thi quotient obtained hy dividing 
tbe volume by the area Humboldt a estl 
mates of the mean elevations of lontl 
neats are Fnrope 8 " feet North 
America 748 feet South America 
1101 feet Asia llblfnt entire known 
land surface of tbs globe I M4 feet Sx 
cept In the esse of Hurope these values 


BY WALTER LANGFORD 

tlon and accurate surveys although a general estimate Antarctic continent Krvemmel who waa the next 
i an be obtained from elements of s totslly different after Humboldt to attack the problem estimated the 
iharactar as we shall see In connection with the mean elevation of ths entire known land surface of 

ths globs at l 4M feet, a value which 

-- - wss still far below tbe truth Ths 

later estimate of Lapparaat. hgatd on 
more complete data was MOO feet, 
or more while ths more recent estl 
mates of Hurray Penck. Lnpsn and 
Dt Ullo are still higher Murrays 
M> values as revised by Penck are Hu¬ 
ms* rope 81( test Australis 918 fast, 
, North America, 1,988 feet, Booth 
America, >088 feet, Africa JIM 
Mo fast, Asia 111* feet general land 
surface, >111 feet From tbass values 
mD which appear te be very nearly cor¬ 
rect, the total volume of ths ttmtl 
neatml ssamm la pompwted to b» shout 
410 twonty-toor rntUlou aahte sales 

AH of those estimates relate only 
mm te those psrtg ecthe world that wore 
h sown at the epochs whan the vartows 
estimates ware mods Ths recent 
■» Ahtefeffe fXpleretioas bate entirely 
•hanged tha tecs of tbs protests and 

_ have raised ths AntpKtta ecattMnt te 

ths test place which fed t*mmVr 
occupied by Asia. The sxnot sad eg 
xn tensive knowledge whit® w* flow 
possise la regard to tee other esOtl- 



4 Mstasrdss has smtesvsrwd te dstc 

Mtes the fcalfttoHhe lotted* 

*m teem ■e fm nte —) —l 
ths dteashfeteid oi jiMb 
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OF SCIENCE AND INVENTION 


"I tor rt lunwttk to a traiaioad of houses on the 
J WeUa A Northwestern Ballway 
1 Ore «>t ear* loaded with miner*’ 

_„__ m aaeb. each room being 11 by U 

to » feet Bxtrssne faetcht above the oar to IS feet 4 
isehee. in addition there ara two 



a TtAnruus or 


lean-to kite hen*, and two oar* that carry other wreck- 
ag* of the coal-mlaioa town of Bock Creek, Texas, 
whoee mine* were abandoned The train wa* moved 
eac c ee a fnlly at the rate of IS mile* per hour, and 
aronnd a number of six-degree carve* havtoc the 
outer rail elevated four inches. 


In order to produce a oomptetely-balanoed engine, 
an Inventor baa recently adopted the unique plan of 
providing the engine cylinder* with two ptotona each 
The (team enter* between the two ptetonc, separating 
them This render* the cylinder head* useless, for 
there t* no reaction against them. One ot the piston* 
Is provided with a hollow piston 
rod to receive the rod of the 
other piston. The engine *h*rt 
is provided with two crank* at 
right angle* to each other, 
which are respectively connect 
ed to the two piston rod*. Thu* 
* forward and backward impulse 
I* given simultaneously by the 
steam entering one cylinder, aud 
there is an equal distribution of 
the load When the pistons 
retcb the end of their stroke, 
■team U admitted to a second 
cylinder of the same type, which 
repeats the operation while the 
Ant cylinder exhausts There are no jolts, strains or 
vibrations, sa the forces are entirely absorbed in mo¬ 
tion The ends of tbo cylinders are preferably closed 
by suitable doors, to prevent duet or other extraneous 
matter from entering and choking or clogging the 
working parts. These doors are shown open In the 
accompanying photograph The model illustrated has 
shown remarkably high efficiency, and to so perfectly 


the tire, owing tu the ulastUlly 
of the air cushion, and aa they are constantly in con 
tact then to no wear Tbla ingenious little machine 
will blow a 16-stop or larger organ silently and with 
very high efficiency It requires no attention, and 
current sufficient to run the motor is obtained by con¬ 
nection With an eiectrto lamp socket As it Is practi¬ 
cally silent and occupies a surface of only 45 by 
16 Inches snd to S3 inches in height, It rsu be placed 
on the Door beside the Instrument The speed ot the 
motor to constant, but automatic control of the pump¬ 
ing Is provided by a chain connection between tiw 
twinging bracket and organ reservoir or bellow e By 
meant of this chain the motor and hemispheric may bo 
drawn through an are of SO degrees into the position 
of full organ, while a spiral spring n lurns them to 
the neutral icoaltlon, aa shown In the Illustration 
The rising and falling of the reeervoir thus cause 
the speed of the bellow a handle to vary from sera 
to maximum, and keep the bellows full snlomaUcally 


A JfOVXL T ADD Li TLYIlfO XACHUTE. 

The peculiar flying machine llliistrnted herewith whs 
one or tile novelties at the Olympia Aero Show held 
recently In London It Is the InvenUon of Messrs. 
Wyllie and Ottlno, and consists of a large number of 
small planes arranged In an endlcM band and driven 
somewhat after the manner of a tread mill, the Idea 
being that aa these planes move along from one end of 
the machine to the other at a rapid rate they produce 


When the Zeppelin balloon was destroyed In a thun¬ 
der storm two years ago It waa asserted that a static 
discharge of electricity from the metallic frame of the 
balloon had ignited the gas To obviate such an acci¬ 
dent In the future, a German Inventor has devised s 
balloon having a wooden frame, which ho claims to 




not only lighter than alumlnlam, but Is stronger aa 
well A frame thus constructed waa exhibited at the 
Frankfort Exposition last summer, and proved quite 
an attraction. The accompanying photographs show 
how the frame la mad* up In a network of wood cm 
strips which Is very strong and yet p oss esse s a con 
slderable degree of flexibility The model Illustrated 
to 66 feet long snd 8 fast In diameter. The meshes 
of tbs network are much smaller than In the Zeppelin 
type of balloon, using alumlnlam framework. Accord¬ 
ingly, the wooden frame makes a more efficient support 
for the envelops of the balloon when the gas is ex¬ 
panded by the heat of the sun Another ad rentage of 
tbs wood as trams to tbs fact that it can be repaired 
anywhere, whereas alumlnlam can be worked only 
with special apparatus and by an experienced work¬ 
men. The wooden frame to not affected by heat or 
cold, and may bt rendered waterproof by coating It 


balanced that It Will run smoothly on tl 


A WOVIL AUTOMTIOAUY ASJTJ6TABLX 010 Ag 


A novel method of adapting electric motive power 
to organ blowing to shown in the accompanying en¬ 
graving The mechanism comprises an accurately 
turned hemisphere of aluminium driven by a small 
electric motor fixed to a bracket swinging horlxon- 




a lifting effect owing to the slight angle to the horl 
sontal at which they are SeL Aa they move around al 
one end in passing from the bottom lo the top (bey 
are at an angle to the horizontal and still product a 
lift, while as they descend Bt lint oilier ind llnlr 
downward movement produces a lifting effect Tbo 
machine waa exhibited without a motor bill this fait 
did not detract from Its novelty The Idta of th( mov 
tng planes Is that the flying machine will lift Itself 
directly In tin Sir and that no forward motion over 
the ground will bo required 

a SUPEKTim WHAHF 

One of Ibe longed wharves In the world, almosL a 
mile In length, nr to be exart, 4 7<KI feet Is at l’ort 
Los Angeles, Cal It extends into Ihe Pailflt In h 
long serpentine curve The mason Tor this touelrut 
tion to that it offers bettor resistance to the strong 
currents snd the buffeting* of the \\aw*» than If It 
were perfectly straight I<ntll the nearby harbor of 
San lodro was developed by the Federal government, 
the big wharf at Port I~os Angeles waa a very busy 
place, but of late it to comparatively seldom used tx 
eept by the Japanese fishermen, who have formt d a 
colony along the adjacent beach 


TSs ■post Is npilsM* by s swififiaf ha 


a vertical spindle Tbs hemisphere drives by 
*n ordinary bicycle wheel fitted with a pnsu- 
' matte Lite, as shown bt tbs WustrsUon There are 
/ .iha'^saal Cycle chain and sprocket g*ar, for still fur- 

sabSBSJUcir “• *“ 


* motion ta tbs bellows handle 
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SCRIBNER’S MAGAZINE GUIDE 


1P§ - Ji 


LONDON 


IF YOU ARL GOING ABROAD THIS 
SUMMER—GOING TO LONDON 

you abould have fai your hand* before aafllng, a copy of 

Scribners Magazine Guide 

to London's beat Hotel*, Bhopa, Theatres, Restaurants, and other 
places of Interest. 

This Guide is mailed free. It has been specially prepared for us 
and we want every reader of Scribner's Magaafoe, who 1* going 
abroad, to have a copy. The Guide contains jtul the moat helpful 
and useful information. It la small, handy, invaluable. In twelve 
“Walks," you are taken about London by one who knows London, 
knows what Americans want most to know. 

Write for the Guide now, addressing leifcssi ’s I nte r nati onal 
Travel at* Shorn** mummy, IBS Fifth Avemua, Maw 
VaHt CMy. 

Yoor attention la also called to the special service rendered Americans 
in London by this Scribner Bureau. If you will communicate with 
our London Office on your arrival in England, most desirable informa¬ 
tion and introductions to (he best riiope, hotels and travel offices, will 
be cheerfully given. 

A partial list of these establishments is as follows: 


out In open salt palm lias recently glv 
way to * modern multlpli \npnrlmr wl 
Improved devices tor re. ovi ring t 
mother liquor and the wilt It i onali 
of * Kteam boiler und a number of tapi 
tiers an air pump etc 

Aa thn boiling nf the brine and moth 
liquor Ib carried out tn cocao at low to 
perature the decomposition of valual 
chemical compounds 1* entirely prevei 
led, thus Inertaslng the turntlvi cffigls 

a prodUrta 

When the brine hBB been bulled die 
to such concentration aa to contain In 
hundred kilogrammes twenty two kl 
grammes of common salt a Hupentn 
rated solution Is obtained from which t 


part to the Balts an acid taste 
aro used for carious therapeui 
while the brlno left after tin 
of tho common salt forum 
liquor used for other tin ri 
poses and of whlth about t 
are produced per annum K 


lumps 

Experiments ronim 
shown that the Kre 
tains not only picul I 


other part remaining In boIuMoii forms In 
the brine a permanent source of Hiininu 
tlon Experiments made by hlsler and 
Geltel, as well as by I)r K Asohoir, havi 
shown that the residues contain not only 
considerable traces of radium, but radio 
thorium and actinium as well The 
mother liquor 
narh brine aa well as from the bathing 
salt was likewise found to be stronglj 
radioactive Further experiments ih mon 
St rated the possibility of Isolating trn.es 
of radium from the residues of rom-en 
trating the radium salts. As the springs or 
Kreuxnach yield every year radium live 
residues by the hundredweight It was 
deemed advisable to attempt the produc 
tlon of radium aalta on a large scale Mr 
(doacf aded os pope |70 ) 
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1 mi^SauTfi^JmuawuSHftSSEJSV^SSM of too recent date to allow definite «nr 

; t^.^sreaj^^OTiisjjsa clMloni t0 u ^ WK u ****., ^ 

! miter*HZn.tl<*!r«r£vuoS om cJr eSl stitutea a rs^nshls addition to tlto pree-j 
_. llw _ . ._ n.* «t msthoda of modern medlolns 

-flgfiMMKM — —— 

i dBW*B?SSsS!fsa«« *SSZ:ZX“ 

. lMiirr it*. •(«».-WMfMt.uBM uni MMna Ot tb« free and of one of bia atoel 
BSJ&"*™ °” “ *"***“ • w ** 1 * ,r *" I raeda to the center of a membrane cape- 

' laaeiiT n» eyn.-wasted tb.nun m aaanat bia, ilka the ear drum of taking up any 
i kind of vibration The fixed end of tha 

i a^eu"&awc»8a!a* “** reed vu not to be damped but wa. to 
iM.irrrt. ei •**.- wanted the itdm of mam. be binged loosely to the pblarlslng mag 
. flr<7^<9Uo^£IirJS:.^ net. so that It would no longer have 
' any definite rate of vibration' but would 

fETUrt *bgyy rpwf7y p J5S. p ‘oS^i*bS follow all the vlbrmtlona of the membrane 
> •"■'“f**““ rr ,p, ‘ A. similar Instrument was to be used as 

4&Tl r L^wwSiiw?ot i a t soSmnSu*ma^r A receiver But the apparatus wag not 
i ntwaetur | constructed at that time because;Bell 

sifSSla^,m«lpL^t^a^JSSfSSp!-2. doubted whether the currents geumted 

I by the action of the volte alone would | 
AdwnKaMNnoitiivr mi mS^ ***** suffice for practical telephony Further- J 
iMgiry M«e •H4vjr«u«i ■*Dur» t i*rrr* . t more, he wa» Induced by hli aeaootatea _ 
toowttlTBtrSw."** w *‘* r ,u puw ®°" 1 lo * e ^Qt© hli attention to multlpla tela* 

I 10b * JBlaBhlBBrf 10 raphy 

_!2Mi£T"—tfc-ew. of 1 toy ln ‘“"'ng »»<> t«rtln« the 

■|glWt»n«gu,o n e w TS M »ii M dSn,.iDdii«. clamped reed* of his transmitters and re- j 

laa.lrr K. •llg.-Ws.twLs.sssrsMswr.etWS: colve " he ,ound ths * “>• retelvlng reed 1 

I gjMtiMilitsuilMiutiinfnMibails lot bd» vibrated and sounded when the tram ^ 

lnstiT He. filM-Wanted tb. uKiraa of the mlttlng reed ot the same pitch wsa 5 

, u ™-u.i4ibtru-p»iiiww.a^-...i.«.r pluckp)J a i, h0Ufh thB b.ttery wu not In 

; J i" circuit This discovery conrlnced him - 

Ibeelrv W» wiai Wutud um nut maaaibs- that the membrane speaking telephone 
* , r^i _____| devised a year earllsr could ba made to i> 
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0i^Ul , inJi^ l a^?lr , ^ b *afl*K^IfS The lon * * nfl PAtieut re searches that 
•boeooJi^^ followed cannot be hers detailed Mem 

I pJ.Wjn...-* •-or»r. of branes with attached patches of Iron and 
'•Sill V- -s-fp—wv «L> ,,t ” , of various dimensions were tried 

ik * *«« ud the apparatus was varied In many 

le«alnRe.aiaa.-wiMi arnMnnalsw othef ways Then It was discovered that 
T*- t r a *T , * r ... » thin sheet of Iron could be used as the 

siti?oni&M,%J* ub wnftS&\ iwosS i!qS« or membrane Thus were developed, suocaa- 
1-rV _ Wmmtm * .. . . - »lvely, tbo apparatus patented In 1»7«. 

uK 1 ? XSl«ScJ%'ito au*SuBT5? M the telephones that created so profound 

laaslnHU. oisg W satsd._ , _ of s * •* n “ u<m at the Centennial Exhibition 

■»!& wofc*a b» ct5t wort t In the same year tha Instruments pat 

' ' * *' M- ented In 1X77 and tha familiar hand tele- 

Neumann, Director of f^jS&teuaaach Sa phone which with some modifications, la 
lines undertook experiments according to still universally employed aa a telephone 
a method worked ont by Dr Aschoff One receiver 

of the wings or the boiling house wsa From the beginning Bell had aimed 
converted Into a radium factory whlih at the production of an undulatory cur- 
has been operated for over a year The rent capable of representing all the com 
entire annual production of active reaid ponent harmonic vibrations of vocal 
uea la now workad Into radium salts an sounds This fact sharply distinguishes 
end which haa made possible an exten hla Invention from the old Rela tele- 
alve therapeutical use of radium com phone which, employing an intermittent 
pounds, both as a whits insoluble pow current produced by alternately making 
der ot high radioactivity tor compresses and breaking the circuit, reproduced only 
ointments, etc or directly In a dried ton the pitch of a sound, but not Its quality 
ditlon, and—on a far larger suda—In or fimbte and was consequently unable 
the shape of gaseona emanation transmit to transmit vocal sounds and articulate 
ted to water speech 

As apparatus perfected by Mr heo- It Is safe to say that no patenta for 
mann renders it possible to determine any Invention have been subjected to 
the amount of emanation Imparted to ■ such long and bitter litigation as the 

given quantity of water Bell telephone patents During one of 

Mr Neumann has recently worked out the many suits which Involved the valid- 
an Improved charging method which la lty of the patent Mr Bell v 

especially suited tor Imparting to aoy stand for fifty two days during wfaloh 
liquids a very intense activity 11000 to time he recited the history of hla tnven- 
60 000 Mache units) However no de- tlon with a clearness and coodaen 
tails as to this method have aa yet been that still characterise both his writings 

made known and hla speeches As we tee it today, 

Satisfactory results have been obtained the telephone Is practloaHy the same in 
by treating, by means of charged drink principle and construction as when it 
lng or bathing water chronic Theuma- left Its Inventor's hands, so far as the 
tlsm of the Joints, and gout, while a receiver Is concerned Few Inventions 
number ot other oomplaints are favor have changed so little To be sure, tha 
ably acted upoa appearance of tha apparatus haa heel 

An Interacting fact ascertained by greatly modified. Tbs multiple swltcb- 
thoae physicians who have tried the ra board and the common battery system 
dlum-water treatment, la that many pa> have beet Introduced, and the very din¬ 
dents at the beginning of the cure will cult art of telephone engineering has hew 
■how a striking reaction, consisting of a developed Bat for ell that, the ( 
recrudescence of some symptoms of the phone still rlmalns the eeme in pri 
malady, and tm mm» asses In some tron pie 

Me 111 the general condition (Insomnia. Pntaeor Belt make* bo claim te bw(- 
lees ot appetite, etc) la some earns this scan ability. Ba even etatm that had It 
reaction maatfaats Itself aa a slight feel- not toes fer hk fatheMMaw, Mr, Sag. 
tag of intortoatVm during toe hath and 1 CCeadedsd aw gape M,i 
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fit wtrelea* ilgnallng, too, he made 101110 
early experiment! which, bad they boon 
jjpc^jkjled. sight eventually have led him 
tote, the Held of wlreleaa telegraphy and 
towhony Oaring experiment* which 
he made on the Potomao River In 1878 
and 187B, he incceeded In algnallng for 
over a mile He Informed the writer of 
tbla article that an account of hla work 
on the Potomac River which he gave to 
Freece In England, may possibly have 
Influenced Preece In hi* own work Hie 
attention waa lint called to the enbject 
In 1877, when he waa experimenting on 
ground connection* He end pokere ai 
terminal*. When he tbrnat a poker Into 
th* ground and put the telephone to hla 
ear he heard a clock ticking It waa the 
Cambridge Obaervatory clock, which he 
aailly racognlxed becauae It mined a 
tick now and then aa It regulated the 
time In Boston Cambridge waa nowhere 
near Mr Hubbard'* country seat, where 
the experiment! ware conducted 
Aerial locomotion la another art with 
which Profeasor Bell ha* become identl 
lied Hi* Interest In the subject was 
aroused whan, In 1880, be began to make 
klte-flylng experiment*, largely for the 
sake of hla health He started with a 
Hargrave box kite and eventually devel 
oped the tetrahedral principle, which la 
now well known among aeronauts. Dur¬ 
ing the course of hla experiments he 
found that he needed the services of civil 
and mechanical engineer# Accordingly, 
a little association was started under the 
name "Aerial Experiment Association," 
whloh Included among Its members the 
late Lieut, flelfrldge. Glenn Curtiss. Bald¬ 
win, and McCurdy, all of them now well \ 
known. Baldwin and McCurdy acted as 1 
engineers, Curtiss waa the motor author 
Ity. The association waa Mr* Bell's 
Idas, and waa founded to carry on Mr 
Ball's own work. 8he sold the only piece 
of property which was here In her own 
right, and which had not been given to 
her by Mr Bell, In order to finance the 
aaeoclation. Although these engineers 
were all originally engaged to help Mr 
Bell In hla tetrahedral experiments, the 
members of the aaaoclatlon ended by help¬ 
ing one another Self ridge was the flrat 1 
man who profited by the gasoeiatlon’s 1 
assistance. Believing that It was bast to j 
follow in the footatepa of others, and 
then to Improve on their work, he itart- 1 
•d with gliders, and finally built the, 
"Rad Whig,” which flew auocemruUy 1 
Next cam* Baldwin's chance He embod- 1 
led his Ideas in the "White Wing," In < 
Wfilch wing tips wore Introduced, eon- 
t roiling devices which are now the sub¬ 
ject of oo much controv er sy Then cams 
Curtiss's "Juno Bug," which won tbs 
Scientific American Trophy- McCurdy fob I 
lowed with th* “flUvur Dart” Baldwin | 
and mu worked at the tetrahedral pria-1 
dp la in Nova Beotia, experiments which! 
are not yet concluded. Curtiss remained I 
ai H a mmo n d s port. Now Tort, and Belf 
ridga waa recalled to Washington fay the 
Wfar ^Department. Th* aseo c ls tl op was 
aeattamd that tt was necessary to 
adopt mu ***** «( oommanicatiou. 
S*M0. rta Weakly bulletin* were started 
under the title "tfaneti* of th* AsriaJEx- 
pectmant tyrtto ," which had a com- 
-'wpmfd'' Hlsafertqu vt reran, and whieh 


hxuht or the artamtic cormrarr. 
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about 3 8 millimeter* greater In January 
than In July 

The observations made by rooc.nt ex¬ 
plorers. however, led Melnardua to the 
ronclualon that the no an atmospheric 
pressure over Hie xone lying betuoon 111 
degrees south latitude and the Anton lie 
circle Is not greet) r, but 1 h 0 71 milli¬ 
meter less In January than In July Tills 
result Ini reaix r the January detti It at 
pressure and restrict* ihe area In which 
It can he made up to the Antaritli lone. 
In which, (oDSettuuilly the mean atmos¬ 
pheric pressure must be 11 millimeter* 
lilgbor In January than In July Within 
Ihe AntautlL circle the. only observations 
avsllable for this disc usslon arc those 
of the ahlps Discover} Helglca and 
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1 reasete, anil Hip difference m greater at 
low than at high temperature* Hence, 
In a region where the atmoccpherle pres¬ 
sure Is 1 nnatant throughout the year at 
the aea lecel. It Is appreciably higher In 
aummer than In winter at an elevation 


ited that the meAn at 
atcire of the Antarctic 
8 deg F In January 


sea level But the rousts of the Antarc¬ 
tic continent have been explored luffi- 
rlcnlly to make It reasonably certain that 
that continent orenplea very approxl 
mately, two-thirds of the entire area of 
the Antarctic sone Hence, on the an 
sumption of a ronstant atmospheric pres 
aure over the remaining third whlrh li 
covered by water, Melnardua arrives at 
the conclusion that the average, height of 
the Antarctic continent la about 6,600 
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Tbt SiOuiriiisIwarii tlwl n, ni-HiH fur i-tiunliKfbui iJJu»tni,il srotks 
nf^nw'y''Him 11 K th< |ihot<>jm|ib> are WMr|j ihr artlcln 
atumlbm AcrqHmi anlrla sill be pauj lor it rtyilar rptu nui " P< * 

THS HEW ERA 01 AERONAUTIC* IK AEEEIOi 

I T Is o curious auomsly that, although America Is 
the birthplace of the practical flying machine— 
a illallmtlou which Is universally admitted and 
stands In little danger of future disputation— 
the further development of the art of flying, aa first 
demonstrated by the Wright brothers, ha* hitherto 
been confined mainly to Furopean countries To us. 
It has a)says aeemeil probable that our apathy wot 
more apparent than real and (hat when suffl- 
< lent atlmulus was offered, the art or aviation was 
sure to come Into lti own, and Its development be 
prosecuted with a seal that was worthy of I he energy 
and liberality of the country In whl«h tho first prac 
dial flying machine had Us birth. 

Evidently the needed spur has been afforded by the 
phenomenal s< hlevement of Glenn II Curtlaa In mak 
Ing hla recent flight from Albany to New York at the 
unprecedented spend of over fifty mllea an hour 
—a reat which vindicated both the rar-slghtcdnc-ss and 
the liberality of the New York World In offering a 
prise of $10 000 for such a flight In connection with 
the recent Hudson Fulton festival 

Apart from the Tact that so great a distance was 
covered at so high a speed there ar« other considera¬ 
tions which largely account for tho iiowerfnl bold 
uhlrh this flight has taken upon the public Imagine 
tlon. such for Instance, as tho altogether untried ns 
turo of the course the almost complete absence of 
suitable landing places, and the absolute composure 
with which, when an emergency landing had to be 
made, the aviator clreled In his path, swooped down, 
bird like, upon a email open (tearing above tho rocky 
and hlll-envcred cliffs landed, started again on 
the final leg of hla course above (he crowded shipping 
or the North River, nnd finally came to rest on Cover 
nor s laland al the very doors of the house which was 
built for him during (lie Hudson Fulton aeronautical 
■ obtests Hire wes a man who nt the very first trial 
and over n lourse whbh bciausc of the encompassing 
mountains and ravines and the resulting air currents 
was believed to be exceptionally difficult accomplished 
with evident composure and at times with a sugges¬ 
tion of complete snap frolrf n feat of flying which 
only six months before, was regarded aa a dream 
of the enthusiast 

When tho news of tits accomplishment was flashed 
throughout the (ountry 11s effect was Instantaneous 
and positively electric The last doubt as to the prac¬ 
ticability of longdistance rroaa-country flying van 
Inhed and the evidence of the awakening wan shown 
In the almost Immediate offer of over $100 (100 In 
prlrea for flights of a similar character, to be held 
during the present season In various parts of the 
United Btntes First came Ihe simultaneous and mu 
nlflccnt offers of $21,000 hv Ihe New York Times 
Bnd the Chicago Evening Font for a rhlcago-New York 
flight of about 9110 mllea and of tho New York World 
nnd tho at Louis Host Dispatch or $'10,000 for a 
St Louis-New York rare over a 10OO-mlle course 
Then the Washington D (' Chamber of Commerce 
and the Aero Club of Washington offered $20,000 for 
n 22Ii-mlle race from Washington to New York and 
as we go to pnsa a $10,000 prise Is being promoted In 
Pt Louis for a flight from that city, over a distance 
of nhout 210 mile* to Kansas City and $8,000 la offered 
for n flight over a 210-mlle course from Indianapolis 
to Chicago 

Such are the attractive prises that have been made 
available, within a week of Cnrtlsa'a flight, to promote 
longdistance feats of the same character At the 
HUnr time, through the llberalltv of Mr Edwin Gould, 
aa noted elsewhere In this Journal, attention la being 
directed to the mechanical Improvement of the aero- 
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plane Itself, with a view to enlarging It* ability to 
remain continuously In the elr and extend the dura¬ 
tion of Its single flights. The offer of the large eum 
of $18,004 for the best euceemful aeroplane provided 
with two motors, one to be held In reserve for emer- 


fora be «MA-mk la too apasdot mod* * vaaaMl 
that • gbtp may easily have paaaad prffkia* 

Uy by the (tore tbq aubmartna rises again to tbs tert 
free, even though the- period of eph msrs lo n ha Bro¬ 
il* to the rartaee la a form 


and constructors, and should result In the production 
of some very Interesting combinations of motive power 
The above rdnimd of the happenings of the past 
week surely Justifies the statement that, whan the 
history of the art of flying In AmeTlc* comes to be 
written, this period will stand out as second only In 
Importance to these ever-memorable days, when the 
Wright brothora were making their flights above the 
sand hills of North Carolina In the first practical man- 
carrying and controllable aeroplane propelled by Its 
own motor 

tee nan. or tee ftiMixm. 

I UDGED by the number of tragic disasters which 
bu overtaken the submarine daring the past 
few years, this grAtily dreaded Instrument of 
war might set-m to be aa great a menace to 
friend as to foe In the absence of accurate In* 
formation aa to how many lives were accounted for 
by the submarine during the Russo-Japanese war, It 
I* a question whether In the last ten years the sub¬ 
marine has not reused the death of a greater number 
of Its own crows than It has of the enemy, and we 
haxard the statement that considerably over half a 
hundred Uvea have been aacrlflced during the past 
ton yeara In the ordinary peace maneuver* of sub- 
marine vessels The long roll of dlaaater 1* headed, 
In point of loss of life by the sinking of the French 
vessel “Pluvinae" on May 2(th last, off Calais, when 
2* ofllrsrs and men lost their Uvea The moat fatal, 
aa It la the moat frequent, cause of accident la rollt- 
nlon We all remember the running flown of a Brit 
l»h submarine off Spithead by an outward hound Ori- 
ont liner which ramo up from behind unnoticed, and 
apparently passed entirely over the submarine Wlth- 
lu the year a similar accident happened at the en¬ 
trance to the English Channel, when a large ship ran 
through a fleet of aubmarines at night lime sinking 
one of Ihe boats. To the rame cause was due this 
recent French disaster, the ■ Pluvloae" being struck by 
the paddle-wheel of a Calais Dover passenger steamer 
aa the latter was leaving Calais harbor 
At the name time, although wa deplore Ike terrible 
loaa of life which has occurred, wa must not permit 
these disaster* to shake our faith In the utility of the 
Hubmarlne for tho arcldenta have been chargeable to 
Inefficient handling, or shall we say to lack of suffl- 
ctently w£<c experience, rather than to any Inherent 
mechanK*'’'flrfert« In the dcalgn or construction of 
the submarine Itaeir In recent years, outside or 
those flue to collision the loeaes have been charge¬ 
able, not to theoretical or mechanical defects In tho 
boats them selves, but to carelessness or Inexperience 
In their manipulation Testimony to this eff«et was 
afforded by the diary (an amusing document) which 
the commander of the Japanese submarine, that waa 
recently sunk rontlnued to write up to the very hour 
of his death. In which with characteristic Japanese 
nobility he took the blame tor the loss or the vessel 
directly upon lilmaclf Mechanically speaking, the 
Wghly-devoloped submarines of to-day as exemplified 
In the latest types built for our own nnvy, are thor¬ 
oughly reliable The writer speaks from experience 
having spent some four honra and traveled some 
twenty miles under the sea last summer off the point 
of Cape Cod, In the recently completed "Stingray" 
The vowel descended, ran on an oven keel, row to 
Hie surface and waa steered, with absolute precision 
ihe air within the submarine was perfectly wholeeome 
nnd free from odor and tho composure of the officers 
and crew betokened a perfect confidence In the Sta¬ 
bility of the vessel 

The dlaaater to the "Pluvlnse" proclaims the neces¬ 
sity for thnt eternal vigilance which Is the pledge of 
safety lu travel not merely beneath the sc* btrt In 
the air and on the dry land The charge can be no 
longer made against the submarine that It Is "blind ” 
In the perfected periscope, the vessel Is provided with 
an eye whose vision Is as clear as that of the binocu¬ 
lars of a commanding ofllcer on the bridge of a war 
ship Furthermore there haa boen produced and Is 
now obtainable a periscope which commands a view 
of the complete horlaon during aucK time aa the sub¬ 
marine la within, say, ten or fifteen feet of the sur¬ 
face, and with inch an Instrument, given clear 
weather and a careful lookout, the danger of being 
run over by a ship coming up from behind should be 
completely eliminated The accident to the "Pluvl¬ 
oae" seems however, to have heed due to the sub¬ 
marine rising to the surface just ahead of, and In 
the path or, the Calais steamer Hera la a very rati 
and not easily prevented danger Although the com¬ 
manding officer may tabs a careful survey of adja¬ 
cent water* and not* the poeltloo of other craft be- 


regarded aa not entirely preventable. 

"KXQEAEOTIATI.” 

I F the proper role for language to play in the 
round of onr dally life la that not of matter, 
but of servant of our neeerolttes. we should 
surely be at liberty to add new words to onr 
Vocabularies whenever necessity ealla for them Let 
It be remembered, however, that the addition of the 
new word and the modification or elimination of tha 
old ahonld be done always In a spirit of g 
conservatism, and only under the spur of a i 
recognised necewlty. 

It Is agreeably to this spirit (bat 
use of the word “mechanlpulate” t 
handling of a piece of work by a machine At t|a 
present time, all tha many elaborate and ingenlodk 
operations which are performed by mechanical hand* 
and fingers frequently with n clone approximation to 
tho delicacy and dexterity of the movements of tha 
human hand, have to be designated by the word "ma¬ 
nipulate”—which la distinctly a misnomer If the 
work In question could be manipulated with the aame 
facility, dispatch, and economy with which it hi 
metkat ripulsted, the mechaolcil operation* would 
never have been Introduced The credit for the sug¬ 
gestion of this serviceable word Is due to Mr Henry 
A w Wood, end aa far an wo know, Its first us* Is 
to be found In hi* artlcl* on "Modern 8tercotypy,” la 
the Issue of the Scrrjmric Auntie** SrmxMEWT at 
Msy 14th, In which, speaking of s plate that has 
been cast he aaya "It Is left face np la 

position to he moat easily mechantputatad. 


He, uniform motion to position the matrix with accu 
racy” etc Then, In a foot note the writer says “In 
my experience, I have frequently felt the need of a 
word which should express the ‘handling’ of lta work 
hv a machine, as the word 'manipulate* ex presses the 
handling of the work of a man by his hands. To fill 
the gap I have mado bold to coin and use the wprd 
'mechanlpulate,' which la hero employed ‘ In bring¬ 
ing the suggested word to the attention of tha pub¬ 
lic, we Invite a discussion of Its merits In the com 
epondence column* of the Bcntjcrieic’ Amcsic ax 


THE OOLSUT EEOI0E OV THE ATEMPHEBE 

T HE decrease In tho temperature of the air with 
Increasing altitude—exempli fled In the tact 
that the top of a mountain la colder than It* 
base—la a metier of common knowledge It 
to a fact that occasional Inversion* of this 
distribution of temperature may occur—aa when fruit 
treei In a valley bottom are nipped by a frost that 
doe* not toneb the hilltops but It remains true In 
general, that tha temperature of the air decreaaoa up¬ 
ward and that tho air at great altitudes Is extremely 
cold aa compared with that at the surface of the earth 
Until Telaacrenc de Bort announced hla dtocornry of 
ths Isothermal layer, eight yeara ago It waa not sus¬ 
pected that this decreaso of temperature did not ex 
tend upward to the limits of the atmosphere Now. 
however, we know that at a certain altitude, averts 
Ing In middle latitudes, about 11.000 meter* (7 
miles), the fell In temperature with increasing alti¬ 
tude ceases rather abruptly, usually giving place to a 
rise of temperature for a certain distance upward, 
above which the temperature remains approximately 
ronstant as far as the highest ascents of sounding 
balloons havo carried thermometrlr apparatus 
Hence, shove any given spot on the earth's surface 
the air is coldest Just below the region of the upper 
Inversion, Which marks the beginning of the great 
Isothermal layer (or, as It to now called by Ite dis¬ 
coverer, the afrofojpftrrr). 

The altitude of the isothermal layer varies with the 
bffMnetrir pressure at the earth's surface with the 
season, and especially with the latitude It la some¬ 
what leas over the poles than over middle latitudes 
and very muoh greater over equatorial regions than 
anywhere aloe In the world. In other words, tbs de¬ 
crease of tomperatnra with altitude continue* to a 
mu. h greater height within the tremte than elsewhere, 
and this explains the teat that the lowest temperature 


ever restate red In the atmosphere wag met with SMndat 
exactly over the equator, via, —$4.8 dog C (—118.7 
deg T )„ at an altitude of l#.*<fo mater* (about 12 
mile*), at ftMfatt, on Victoria Nysnxa, August tote, 
1008 

This waa one of many Interesting result* of the re¬ 
markable aerie* of rounding-balloon secession* Ate* 
rated to equatorial Africa by the expedition safer 
Bern and Ellas, sent out by ths Royal Ofeaervatory 
of Ltodanbarg, the complete report of jrUeb baa Jot 
been pabtlsbed by toe dbaartatory. , 
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! " gjMWaJyfc pwHdll M MiMUtarttr at tot 
Baton MckrtiHMI to toe apper or lako-leval tier, whkh 
, formed toe Abject of roosut illustrations Id onr Mi¬ 
nima. about one-halt of toe work la completed. The 
grand total of sxeovation done on the canal daring 
April was MM.46S cable yard*. 

la a reoeat paper, Rear-Admiral Bacon of the Brit- 
4ak nary, d focussing tbs probable battleeblp of the 
future, arrive* at the concluilon that toe race be¬ 
tween gun and armor, which baa been going on for 
orer half a century, baa been decided, for toe moment, 
to favor of the gun, nor la tbere any Indication of 
there being a chance of Improving toe armor and 
atrengthenlng general construction, so as to render 
■hips reasonably Immune from armor-plerclng projec¬ 
tiles. 

The toot that toe excavation of toe Panama Canal 
through the Culebra range of hlUe Has set In motion a 
man of 1,000,000 ruble yards of material, whloh la 
sliding Into toe excavation apparently on an Inclined 
substratum of clay, serves to Illustrate one of 
the many advantages of the present high level canal 
over one at eea level The sea-level rut would have 
been carried eighty feet deeper, and the slides would 
have been. In all probability enonnoualy greater The 
material will have to be removed, but outside of the 
additional expense, no til effects are to be apprehended 

Tha Hudson and Manhattan Railroad Company Is to 
be congratulated on having Introduced some all-eteel 
baggage ears for the transportation of baggage between 
the several steam railway terminals served by Its 
system The sides of the cars are provided with roller 
curtains There are also folding aprons, which can 
he let down to bridge the gap between the folding 
platform and the car Bight loaded baggage trucks 
can be wheeled directly Into the cars, an arrangement 
which eliminates much handling and trucking and fa 
dlttates quick loading and unloading 

It has been determined that the sinking of the 
United States floating drydock "Dewey” at Olongapa 
In the Philippines was dun to an omission to close 
the Intake valvea. Accidents of this character occa¬ 
sionally occur, and one Is reminded of the sinking of 
the "Texas” at the Brooklyn navy yard, which hap¬ 
pened shortly before the Bpanlah American war At 
toe time of her launching, the "Dewey," 600 rest In 
length and 136 feet In width, was the largest floating 
drydock In the world She will probably be raised 
Intact 

Asked for his opinion regarding the probabilities of 
the Introduction In the near future of gas engines as 
a motive power for driving large steamships, Blr 'Will¬ 
iam Henry White, for many years chief constructor 
of toe British navy, recently stated that In his opln 
Ion the difficulty of high temperatures far the pres¬ 
ent effectually barred the way If toll problem could 
be mastered as to Its mechanical features, It might 
be possible to utilise gas engines of 30.000 horse-power; 
but the proposals to drive battleships with gss en¬ 
gines "are to for only schemes" 

The plu for opening a central avenue, one hundred 
foot wide, between Fifth and 81xth avenues from 
Eighth to Fifty ninth streets which Is boing actively 
favored by Mayor Qaynor, would undoubtedly relieve 
toe congestion on Fifth Avenue, to say nothing of 
providing the city with a magnificent thoroughfare 
through one of Its most Important districts The esti¬ 
mated coat of forty million dollars, howevor. Is pro¬ 
hibitive There are other public Improvements, such 
as subways, municipal buildings, and public schools, 
that are more urgent than this. 

An eatraordlnary record was made at target practice 
recently by too new bettleehlp "South Caroline," of 
eight 13-lucb gone, which has been In commission 
only three months. Coxswain J R. Edwards, >1 yearn 
old, who la to hla first enlistment, msde a record with 
the ll-lnch guns in the vessel's No 4 after turret of 
16 ball’s eye target hits out of 16 shots In 4 minutes 
and 61 seconds. The hits per gun per minute for the 
whole IMnch battery were 101, and SB of 60 13-lncb 
projectiles hit toe ball's eye. Fui^hsrmora, three of 
toe four turrets oa the ship made 100 per cent of hits. 

Tha eAv aate ges of oil over coal were Muatnrted 
to a reheat trip ef the "Tale," one of toe 11-knot pas¬ 
senger steamers Which ran between New York and 
Boston Tha trial! were no mils factory that ot] wtU ha 
used exclusively on these ship* to the future. Out¬ 
side of toe absence of amoks from toe fmnals, la 
the complete abolition of noise sad dust do* to Mat¬ 
ing. Formerly, toe ’Tale" burned on a round trip 
MS toss tf ooal. whloh took eight Bonn to gtt aboard; 
toe fstare it will take only an hour for an oil barge 
to tm ***** » wr» tonka tha <lM0 g»Bcas of 
aB which win Arm «or tha Vownd trip. The pvtaet- 
ffito saris*. mmmm to W* A tooato, is due to toe 
& «9*tattan * the vdrt to toe boflor 
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ELECTRICITY. 

la their tear of the Greet Takes this month, the 
members of toe Chicago Association ot Commerce 
will be able to keep to telephonic communication with 
their Chicago office*. Their steamer, the ‘Theodore 
Rooeevolt,” Is fitted with a wireless telegraph outfit, 
and also with a telephone system which may be ron 
nected with land lines at the docks where the steamer 
puts np 

The indirect system or Illumination, shlch consists 
in casting the light of s lamp against a white surface, 
such as s celling, and having It reflected ami diffused 
thereby, la rapidly growing In favor In order to 
make this system possible with the use of arc lamps 
an Improved type of arc lamp has been devised by an 
English concern, In which the carbon-fowling merhan 
Ism is placed below the arc The result Is virtually 
an Inverted arc lamp, and there Is practically no ob¬ 
struction to the light passing upward except for the 
means of suspension from the celling 

This foil the annual meeting of the Illumlnatlrg 
Engineering Society Is to be held at lohns Hopkins 
University Arrangements have been made for nn ex 
tended course of lectures on the subject of lllumlnntlng 
engineering, Immediately after the convention Thirty 
■lx lectures will be given from October 2fith In Noveni 
her 8th, snd facilities are provided for pnuIleal demon 
■tratloni and laboratory work In connection with the 
subjects taken up It Is hoped that these lectures will 
result In s course of study In this branch or engineering 
for undergraduate technical schools it !b realized that 
there Is a scarcity of practical Illuminating engineer* 

In Norway and Sweden the question of hydro-elet lrl< 
generation of power ha* recleved a great deal of alien 
tlon from tho fact that there are so many rivers In 
these countries capable of su< h development Contrary 
to the custom In this country It In the practice In 
Sweden to roupln generators dlreilly with slow speed 
turbines One Interesting form of turbine generator 
consists of two wheels, too shaft of one passing through 
the hollow shaft or the other The whorls turn In oppo¬ 
site directions, and one shaft carries the armature, 
while the other carries the fields of lbs generator This 
virtually amounts to doubling thn apeeil of tho gener¬ 
ator or reducing tho number of poles Hydraulic 
thrust bearings are used At Korunas, Rweden tlioro 
are four pairs of turbinos on a single shart developing 
420 horse-power Tho fall Is but six feet snd thn 
wheels make but 107 revolutions per mlnulo At 
Btangfjorden. In Norway, where thorn 1 h a foil of 200 
feet, a single wheel la used producing 1700 horse¬ 
power running at a speed of 300 revolutions per 
minute 

Mention wu recently made of a r^Slned stetho¬ 
scope and telephone relay, by whloh tnonenrt heats 
of a patient In London could be heard In the laic of 
Wight. In n paper rend before the British Institute 
of Electrical Engineering, 8 O Broun toe Inventor 
described the construction of this relay It comprises 
■ gap of 0 000.000,6 centimeter between platinum elec 
trodes, The current of a dry cell will flow aiross 
this microscopic break, but any slight variations In 
this distance will vary, gTeatly, the current pausing 
across toe gap The principal difficulty encountered 
was the question or preserving a gap of such micro¬ 
scopic proportions It was evidently Impossible hi 
maintain the gap mechanli ally, hut a system lias been 
devised whereby tbs gap Is automatically maintain*d 
by the current Itself Despite the delicacy or the ad 
JUBtment, the relay mag be turned upside down with 
out affecting the gap With this relay tin* fluctun 
tlons In feeble currents may be magnified twenty fold 
An Illustrated description of this relay end stethosiupu 
will be published In next week's Issue of the Soiavrim 

1>* wireless telegraph station which has been re¬ 
cently erected by the French government op toe 
Channel coast at Boulogne Is of Interest from the fart 
that It represents toe first official application of the 
Bellini Toel system of directed waves The new plant 
■t Boulogne Is operated by the French Postal and 
Telegraph department and (s laid out so ■■ to be 
operated either by the usual method or by the Bellini 
Tosl system. Accordingly the plant has an ordinary 
vertical antenna and an antenna for directed waves 
These aerial systems are supported by four structural 
iron towers 166 feet high placed at toe corners 
of a 360 foot square Four cables connect the tops of 
tbs tower*, and toe Bellinl-Toal antenna consisting 
of two groups of wires, Is snspended from these Each 
group 1« formed of two vertical antenna converging 
towards toe top, each having six. parallel wires spaced 
II feet apart These antenna form a triangle with 
a horiooatal section near toa ground and two In- 
elined wires, At tha top toe antenna are M0 
foot apart and at toa bottom 4M feat Tbs now 
ss-Klaa ti vflfUig wtto tha ftttch itattona of lalmtaa- 
MMa* «* tha MofUtonuoai eoaat, tmt aloe with toa 
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SCIENCE. 

Prod Eduard Friedrich Wilhelm Pffus g sc, who died 
on March ITth at the age of 81, at the end of over 
sixty years of single-minded and unswerving devotion 
as a student of physiology, was best known to the 
scientific world by the 131 volumes of PfiUgers 
Arthlv To that monumental publication many a dis¬ 
tinguished scientist has contributed PlUlgur himself 
made n special study or the mechanism or spinal aillon 
In the frog and the law or reflex action as studied 
upon tho decapitated animal was one of his earliest 
Investigations Ills work on physiological consump¬ 
tion In living organisms has played an Important 
part In our knowledge of tho chemical respiration of 
the tissues 

During the past three months toe United States 
Wusther Bureau has introduced a simplified form of 
wi-alher map, known bb tho ‘ lonmicnlal weather 
map,' for publication lu tlm dally newspai>ers, and 
this uow appears regularly In about forty papers 
This Is an Innovation of fur rem lilug lmiwirtanco as 
it glvoa a muih wldir Ureulallon to Ihe Information 
contained In tho map Lban it haa had hi retoforo 
While the matter Ib still In Lhi experimental stage, It 
appears altogether probable that the newspaper maps 
will ultimately replan* ilie maim now published by 
Wealher Bureau Blatloua throughout the tounfry re 
suiting lu a great saving of expoime to the govern 
ment and tho advantage to the puhlli above mentioned 

Prof Kronaoher has hi lulled thn power of yohlm 
bln to InrnaBe tho How of milk of cowb and sheep 
1ht roMilts prove that Hie yli Id of milk Is IntnaBcd 
during the ndmlulstialien of yohtmbln, but thi In 
treasc Is not sufficient lo make an extensive use nr 
inhtmbln an a Ralmtogogue commercially profitable 
In tho case ot healthy nnlmala In Ihe rare of a row, 
whose yield of milk was diminished by an infiamma 
tlon the disease was greatly mitigated by the treat 
ment, aud an Increaaed yield of milk followed Many 
similar Instances were observed In no raBe did any 
Injurious result* follow the admin 1st rat ton of the 
mcdUlm. No experiments have yet been made on thn 
lnlluemo of yohlmbln ns a gnla< togoguc In the human 
spin It* In this case tho question of expense Is of 
hma relntlvo Importance amt the tovornbli n-aulta ob¬ 
tained with animals appear to promise a sucreaaful 
outcome 

Ths alloys or Iron with metala other than those 
whhh enter Into tin composition of east Iron and 
steel have been little studied In order to ascertain 
If any of lhi m alloys possess useful clovtrltal proper 
ties, Burgess and Aston have msde a Bcrles of expert 
month with nlloys of Iron with arsenic bismuth, and 
antimony Tho Iron whkh they employed was ob¬ 
tained by tho elcetrolysla of very pure Bnedlhh Iron 
The metals were melted together In the eloctrlc fur 
nave In a irudble of magnesia Thu alloys were eaaL 
Into bars whlih wire sublet led to various thermal 
tr< mint tils, nnd wen* Investigated for magnetic per 
tneablllty and hyBtvreels The results show that the 
presonix) of antimony In Iron alwaya Injures toe me 
ehanlral strength of tho metal, nnd sometimes makes 
It worthless Small quantities or arsenic Improve the 
magneto properties or iron and Imreuse Its electrical 
resistance Bismuth proilufc* the same effort but It 
must Is* added In larger quantities than arsenic 

“Ths inn glows lu tho Lion says Santa moaning 
that when the sun enters the sign of I.eo, at the sum 
mer solstlrc Ihe highest iimptralure of the year Is 
experienced We may say, on the ni her hand that the 
Babylonian astrologers thonaamls of years ago placed 
the king of Isasts the flery and fermions Hun In that 
part of llu /odlai which tli** sun enters at the Mum¬ 
mer solato-e The i ousiellatoin which Is called Leo 
hears very little rest nihlanei* lo the outline of a lion 
I'robahly the name was originally applied only to Its 
principal star, Regulus It Is to tills constellation In 
the xodlsr tost we owe the countless water-spewing 
lions’ heads, which are found In ancient and modern 
fountains, because In the latter part of luly, while 
too eun Is still In the sign Iso the Nile la at Its 
highest levol Furthermore Urn lion a head with 
widely open Jaws Is In Itself very suitable for the 
mouth of a fountain or water spout This devoratlvs 
motif was employed universally throughout the tlreeo- 
Roman world Lions hnads arc found used In tbfk 
way si Athens Ephesus Olympia Agrlgentum, and 
(ountleas other places It Is not quite certain that 
this omployment of tho lion's head originated In 
Egypt, Curtlua describes an Assyrian baa-rellcf from 
Bairnn, showing water streaming from a ring-shaped 
vessel A lion stands as If on guard on either aide of 
toe fountain The water dock, which was used in 
Judicial proceeding!, bad the form of ■ lion snd a 
noma which mean* the guardian of ths stream Hence 
to* Ids* of protection may have been too origin of 
toe asso ci ati on of lions with fountain*, nnd this ow 
torn may Un o rifflp atod Is Aria, 
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itrongeet winds, additional rest it ant* la (riven by at eel 
ban attacbud to maaonry anchorages and to the rock. 

The euperstructure of the bridge la composed of 
two terminal apana 51 8 foot and 717 foot long, and 
two Intermediate spans eai b 48 2 feet In length The 
trusses have a uniform dtplli of nbont B14 feet The 
floor beams which tonnciL lb< top chorda of the two 
■Ingle trusses are 18 Inches deep and about 1/2 Inch 
thltk 

The most Interesting feature of the Nam-Tl bridge 
la the method by which It was ererted Before the 
various parts of tho supporting trusses had reached 
the tunnel nearest the Freni li possessions a windlass 
waa set up over the mouth or each tunnel and the 
rallies of these wlndlaaaeH were Joined together so 
that material suspended from the jumtlon could be 
tarried at rose tho gorge by unwinding one cable and 
winding np the other 

The supporting trusses were partly assembled Into 
a few large sections In the tunnels These sections 
were then hoisted to their proper places In the trusaes 
whb h were erected In a nearly vertltnl position and 
supported by the hall and-socket Joints at tholr lower 
ends and liy temporary slays and timbers The ter¬ 
minal section of the truss. Including tho socket, was 
first plnccd In position on the ball or tho Joint, which 
was anrhored securely to tho rock Tho outer halves 
of the upper chords with tho ties and hrnce* lying 
In their rnmmnn plane, were next erected The rectan¬ 
gular frame thus formed, which leaned against tho 
cliff and was also stayed by ropes and timbers was 
then attached to the Interior of tho tunnel by two 
tackles strong enough to prevent It from being dragged 
forward by the weight and leverage of tho remaining 
parts ss they were added, nnd to maintain the com 
pletcd truss In Its vertical position This frame then 
served as a scaffold for the assemblage of tin bottom 
chords of the truss and their nttae lime nts In this 
position of the truss the bars which ar»i perpendicular 
to tho bottom chords were so nearly hcirlsontal that 
they formed convenient aupports for the few planks 
on which the workmen Btood After the bottom of 
tho truss had boon completed the Inner halves of the 
top chords were assembled In the same manner some 
of their auxiliary parts being temporarily omitted In 
order to lighten the tuner cuds of the truss Tho 
parts were temporarily Joined hy means of latho- 
tumed bolts In order to secure the greatest possible 
precision, but the construe lion of the supporting 
trnssea was so far In advance or that of the railway 
that It was found possible to replace most of tho bolts 
by rivets before the track had been extended to the 
gorge Meanwhile In order to save lime, a Hie of 
coolies, marching live feet apart, carried through the 
tortuous mountain passes for more than It ml let, the 
two heavy chains, each 
900 feet long. «hick 
wore ‘employed In low¬ 
ering tho auppo-tlng 
trusses to their Anal 
positions The other 
msrhlnery required for 
this purpose, as woll 
as the sections of the 
upper table of tho 
bridge, was brought by 
rail 

The lowering won ac 
rompllsbod by means 
or two great pulley 
blocks, anchored to the 
face of the cliff above 
the tunnels and con 
nected by the two long 
chains with two slml 
lsr blocks attached to 
the upper ends of the 
trusses. The chains 
were first drawn taut 
In order to slacken the 
temporary tackles at 
tachod to the Interior 
of the tnnnels and ol¬ 
io \ their removal The 
chains were then slow- 


aronnd their outer ends, 
like the halves of a 

bascule drawbridge, until their inner and* cane to¬ 
gether In order to facilitate this operation, both 
tnuM carried sights at their Inner end, and omt of 
them, which was lowered a little after the other, bore 
both part* of tho binge Joints by which tbs trnsM 
wars to bo oonnseted 

■no emitted puts of the t r usses were thsn added 
a bad plate waa constructed over their Junction, and 
a pylon, which ted teas partly assembled In frames 
of two post* was sfsetod w tte audio of mob 


Scientific American 


continuous truss, In a straight and not very long ex¬ 
cavation In tho first tunnel As Its construction pro¬ 
gressed It was moved forward with the aid of rolleri 
placed on the two pylons and the Junction of the sup¬ 
porting trusses until It had been completed and its 
forward end had reached Its abutment on the oppo¬ 
site side of the gorge The ronneulons between the 
four span* were then removed The construction of 
the bridge was commenced In March, 1908, and was 
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At the irfigan&s coal mince In tho south of Hut-den, 
stales the iron and Coal Trades Review experiments 
have boon carried nn for some Unto with the smelt 
Ing of fine Iron ore by tm-ana of Hwedlah coal These 
esporlmenta were at first conducted with a Grtindal 
furnace using coal of sn Inferior quality, for which 
It was Uuslred u> find an outlet Later the chief direc¬ 
tor of the Hjjjfiia «»1 mine# undertook to oonduct 



Tbs physical Interpretation of tte si 
In tbs linss or tte solar spsctrmfi, by tertertrW 
weather conditions ahd by- pasting from nts to Another 
point of the sun's disk, is still tmdsr dtocusaloo Whip 
taker refuses to attach any definite significance to 
changes of temperature occurring In tbs stormy solar 
atmosphere, nor does ha admit that the peculiarities 
of spark spectre ere characteristic of elevated tempera- 
tun*. Electric vibration of atoma may be excited in 
a cold gaa, as is proved by the aurora. Whittaker at¬ 
tributes the observed changes In the spectrum to gnat 
pressure. Cortle and Bverebed, on the other band, 
defend the usual Interpretation, which attributes the 
changes to ,hlgh temperature, radial velocity and 
chemical action Bverebed does not admit that pres¬ 
sures much greater than atmospheric can exist In the 
sun. even at the bottom of the reversing layer This 
opinion Is based upon the sharpness of spectral Unas 
In general But the hypothesis Implies that In the sun 
gravitation Is everywhere opposed by repulsive forces. 
Until recently the spectre-heliograph was applied 
chiefly to the lines H and K. Thus ware obtained 
Images of the floccnll, those bright clouds of calcium 
vapor which almost cover the sites of the spots and 
facuhs Since 1908, following the example of Hale, 
the red line of hydrogen, which ahowa entirety differ¬ 
ent farms, has also been employed. This has lad to 
the discovery of long dark filaments, which normally 
persist for several weeks, bnt which sometimes dis¬ 
appear or change rapidly near very active spots Ac¬ 
cording to Dealandrea these filaments represent torna¬ 
does with borlsontal axes They are exhibited espe¬ 
cially by the middle part of the line H a, which cor¬ 
responds to the upper limit of hydrogen vapor The 
marginal portions of the asms line show dark fioocull, 
which are reversals of the calcium floccult 
Tho photographs made by Hale, at Mt Wilson, with 
this same linn, show the spot! surrounded by cyclonic 
structures, which exhibit opposite rotations In the 
north end south hemispheres These spirals are far 
less frequently observed In ordinary photographs Can 
they be trajectories or material particles’ The first 
evidence, furnished by Hale, consists In tho doubling 
and the polarisation of the spectral lines In the Inter¬ 
ior of the spots These phenomena suggest the circu¬ 
lation of electrlflod matter In a magnetic field Ever, 
shed Bought rurthor evidence by plating tho silt of 
the spectroscope across a spot near the sun’s limb In 
this case radial velocities In opposite directions should 
ho found on opposite sides of the spot Instead of this, 
however, Evershod found numerous and persistent 
Indications of s tangential movement, always directed 
Trom the center of the spot These results were ob¬ 
tained chiefly with the lines of Iron Possibly both 
movements coexist at 
different levels, the 
whirlwinds In a stra¬ 
tum of hydrogen, the 
centrifugal flow In me¬ 
tallic vapors beneath 
Secchl, who discov¬ 
ered that the dark Unoa 
of the tolar spectrum 
become bright or re¬ 
versed In a narrow stra¬ 
tum at the baas of the 
chromosphere daring a 
total eclipse, contended 
that this reversal could 
be observed st ordinary 
times Hale and Adams 
have confirmed hie view 
by photographing the 
reversed spectrum 
Their success appears 
to be due to the very 
delicate adjustments 
which enabled them to 
keep the slit of the 


tangent to the sun's 
limb The wave lengths 
of 1M of the Ilnee were 
measured and ware 
found exactly equal to 


illl^ feet (here the river. 

TBS VAH.TI 11INL 

I it appears that ha 


lug Hark Ilnee of the 


data have been collected to allow of « 
and estimate* being made. The owners of the Hfi¬ 
gs nil coal mi n ce the BUleaholm AktltboUg—have. 
In co nseq u ence, reaolved to build a furnace with a 
capacity of 11.00* ton* of fine Iron ore per annum. 
When thin furnace has been teeted in prtettae with 
tte vtow of d beavering gsas&fe tnaMa, tte intention 
it to erect nine otter Krone** of tte Me ate ate 


ns erected, in n vertt- 


perfeot agreement oeuld 
not be expected It no 
Julius suggested, the bright linen ere due to the light 
of the photosphere, affected by a 


to g owtMtlw at an 
l in g qsart of wat*, wtth 
Ite Ugntd to then to f* tailed 
l a perfect notation 1* ctentote, tfcen ettr tn tao 
- '•_* ttwrtte. ate ne m o W hy eddtag t 
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▲ Choir of Aerroantici hoo boon aotabUahod at the 
University of Fsrle by u. BmII Zoharoff, and Jo occu¬ 
pied 6 7 Prof. Manilla, who baa announced tba pro- 
gramm* of hla course of toetnna. The profeaaor be- 
ttna by replying to the critic lam that M Zaharoffa 
endowment would have been employed far more nae- 
tally tar the development of aerial navigation If tome 
direct encouragement bad been (lven to conatrnctora, 
who are compelled to make very coatly researches, or 
to the brave aeronauts who risk their lives In these 
experiments Tbe empiricism which necessarily rules 
In tbe beginning of every Industry should now be 
superseded by a methodical and rational Interpreta¬ 
tion of observed facte. The object of this lecture 
course will be to expound as logically aa poaalble tbe 
results which can fblrly be considered as certain. 
Without entering Into very recondite theoretical con¬ 
siderations, the lectures will still be far from “popu¬ 
lar" or elementary Finally, the development of the 
apodal aeronautic library already possessed by tbe 
University, snd the formation of a collection of small 
modela of aeroplanes and dirigible balloons, will sup¬ 
plement the Instruction given by the lectures. The 
professor will not coniine his attention to theoretical 
speculations and laboratory researches, but will fol¬ 
low In detail the experiments of constructors and tbe 
trial flights of avlatora, noting In each case the prog- 
roes achieved and endeavoring to account for the 


The Sc iKVTiric Ami-ska v offers $100 In three prlies, 
to be awarded to the Inventor who gives the best 

account of how he conceived hie Invention, how he 

developed It In actual practice, and how be succeeded 
In selling It This sum of $100 to be distributed ss 
follows $50 to the best sciount, $15 to the second 
best account, $15 to the third best account. 

There le no limitation as to subject matter of the 
Invention In other words, the Invention may be a 
household utensil, a game, a piece of electrical appar¬ 
atus, an Improvement In railway construction, a metal 
lurglcal process, etc. The following conditions, how¬ 
ever, must be obeerved 

] The invention must be patented 

3 The Inventor must have actually sold hie patent, 
and the Invention must have been commercially lo- 
t reduced 

3 The account of the Inventor's success must not be 
longer than 8no words 

4 The composition, letter, or artlrle must be type¬ 
written on one side of the paper only 

5 The Inventor must sign his offering with a pseu¬ 
donym, and Inclose it in a sealed envelope, upon which 
the pseudonym le written A second sealed envelope 
must be provided, bearing on the outside the pseu¬ 
donym under which the offering Is submitted, and con¬ 
taining the real name end address of tbe contestant 

6 Contestants must address tholr offerings to Inven¬ 
tors' Prize Bdltor, Boikstivio Amkoicam 381 Broad 
way. New York city 

7 The rontost remains open until August 15th, 1910 
Judges will select the essays which. In their opinion, 
have won tbe three prizes and give them to tbe Editor 
of the BcitvriFic Ahfhicav, who will thereupon open 
the sealed envelopes containing the true names of ths 
contestants, and notify the winners of tbe prlsoe 

8 The Editor of the BiirvriFit A main aw has the 
right to publish the prise winning articles or letters 
as well ss those which may not receive prizes 

9 Unsuccessful letters cannot be returned It is 
thereupon urged that the contestants preserve copies 
of their contributions. 


ntarlel ■itwrvNbwl Inswzrr, Mew Tvrk, N. Y«t 
nay, 1810* 

Atmospheric pressure Highest, 80 40; lowest, 88 48, 
mean, *9 98 Temperature Highest, 81; date, $4th, 
lowest, 44, date, Oth, mean of warmest day, 71, date. 
39th; coolest day, 5S,*dat*. Oth and Ifith, mean of 
maximum for the month, 87$, mean of minimum, 
618, absolute mean. 80 2, normal, 69.3, average dally 
exoess ram pored with mean of 40 yean, 08 Warm¬ 
est mean temperature of May, 86, In 1880, coldest 
mean, 64, In 1882 Absolute maximum and minimum 
of May for 40 yean, 86 and 34 Average dally excess 
sines January 1st, 3 4 Precipitation' 168; greatest 
In 84 hours, 0 86, date, 30th and Slat; average tar 
May tar 40 years, 818. Accumulated deficiency since 
January 1st, 118 Oreatsst precipitation, 810, In 1808, 
least, 0 33, la 1803 Wind. Prevailing direction, north¬ 
west, total movement, 8,111 miles, average hourly ve¬ 
locity, no; maximum velocity. 38 miles par hoar. 
Waathor Clear days, 8, partly cloudy, I; cloudy, 14; 
on which 0.01 or more of precipitation occurred, It 
Mow relative humidity, 84,1. Dense fog 8th, 8th, 
83rd. 80th; thunderstorms 8th. 14th. list 10th Mean 
.* tataperatnre of the spring; II97. normal, 48JO. Pro- 
OtattaJtav of the spring, Mi aormal, 10J8. 
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To ths Editor of the Bcnwruno Axnnuw 
Your article "A Way Out of the Marine Turbine 
Dilemma," in your Issue of the 12th of February 
places before tbe general reador throughout the world 
an epoch-making Invention There can bo little doubt 
as to Its great value, and any discussion that hastens 
tbe proof thereof may be welcome 
You refer to the difficulty of ascertaining the actual 
horse-power of s turbine aa a factor of uncertainty 
In the calnulatlon of the edit lency of Lha combination, 
and suggest that a reliable check upon the result* 
given la afforded by computation! based on the rise or 
temperature of the oil Hut the heat causing this rise 
of temperature Is, at the some time, rniumuntcatod to 
the large surrounding masses cjf metal, and the heat 
thus taken away from the oil should be calculated, If 
possible, or allowed far 

There Is another way less open to question for meas¬ 
uring the lots of powor due to friction Deuthe driven 
shaft be made the driver at 300 revolutions per minute 
by a reciprocating engine directly coupled thereto, so 
that the pinion shall be driven It will then be easy 
to apply a brake to the pinion shaft, and ascertain tho 
power transmitted upon a definite basis of comparison 
with tho power exercised on the other shaft 
The results of such a reciprocal test will not merely 
be "well within reason " but will convince ths world 
They will certainly be most satisfactory, but helow 
an efficiency of 9K r , O Stkic klako 

Perth, Western Australia. 

The Hare Knot In Cnee of Fire. 

To tbe Editor of the 8c oiTIFic Amfsu ah 

In your Issue of May JKtli, page 441, la a figure 

which would be liable to lead to harm If followed In 

case uf Are The right hand upper Illustration shows 
a "granny" knot, which Is a looso or slipping knoL 
The one which should be used Is the “square’ knot. 
In which the end and strand both |>ass below the loop, 
or both above It, Instead of one above and one below 
as shown The square knot will not slip 

F H Hall. 

[There can bu no doubt that our correspondent 1 b 



THX COUXCT WAT OF TT1HQ 


correct. The "gTOnny 1 knot would be unsafe for tho 
serious use to which It would be subjected In case of 
fire We therefore publish the foregoing diagram lu 
order to correct any liability to mistake — -Kimto» ] 


Slew I orerlary Theories. 

Neither the comets seen for the first time In 1009, 
nor the periodic romets of Perrlne and Wlnnerke 
which reappeared nearly In their computed places, offers 
any special interest Halley ■ comet reappeared In the 
position calculated by Cowell and Crommeltn It was 
first detected In a photograph made by Wolf, at Heidel¬ 
berg, on September 11th but was subsequently found 
on a plate exposed by Keeling on August 24th Its 
brightness Increased slowly until the end of the year 
Its spectrum, first observed In December, sbowod the 
absorption bands of nitrogen and cyanogen, with Indi¬ 
cations of sslf luminosity dus to incandescent gases 

Tbe past year Is marked especially by the results 
of the retrospective study of the spectroscopic snd 
direct photographs of Morehouse's comet (1908 C>, 
which ws» barely visible to the naked eye This comet 
exhibited several divergent bright tails accompanied 
by streamers darker than the sky, as If the space sup 
rounding the onset were filled with luminous matter 
Sabseqnently, ths tall* bent and crossed, and Melottn 
observed a diminution of brightness st the point of 
Intersection, ss If one tall absorbed the light of the 
otter Several times the tall appeared to break up 
Into toots, which formed new envelope* and moved 
■way from tbe bead with Increasing velocity Com 
parlsoc of successive photographs showed that the 
eompoand tall opened and dosed u If the whole struc¬ 


ture were rotating about a central axis. Tbe stereo¬ 
scopic combinations made by Barnard appear to Indi¬ 
cate tbe presence of tails of helical form, but Barnard 
suggests that this effect may be due to changes of 
form In the Intervals between exposures Crommeltn 
observes that tbe apparent rotation of the tallH may 
also be an Illusion It la sufficient to suppose that the 
head rotates slowly and projects partic les rapidly in 
a plane whbh follows the rotation If the tails repre¬ 
sent the trajectories of particles, forces emanating 
from the head and from other points must co-operate 
with solar attraetlon and repulsion The occurrence 
of four successive outbursts of activity suggests the 
Influence of a medium of variable constitution, formed 
by particles ejected by the Bun and mode visible by 
tho passage of comets, cither by electrification or by 
tarrying cometary mailer with them This hypothe¬ 
sis would explain the presente of cyanogen and cer¬ 
tain other llnea in Hit- spuiru of nearly all comets 
On this theory the upparent boundary of a comet's 
tall like that of a flame, would be elmply tho locus 
of a change of physical state 

In the spectrum of thlB comet, E f l'lc kcrlng found 
six absorption bands corresponding lo the principal 
lines of hydrogen At Meudnn and Invlesy a faint con¬ 
tinuous spectrum Indicating self luminosity, was ob¬ 
served Deelan circa regards the three .wire of bands 
as doubles, due to the Doppler effect and tledurrs tar 
the cometary matter a velocity of more than 1,200 
miles per second but the presence of a strong single 
line In addition, leads Campbell aud Albrecht to re¬ 
ject this Interpretation 


The (smst Nnpplrmrel. 

A thoughtful yet popularly written artlrle on Hered¬ 
ity by Prof W E Castle of Harvard University opens 
tbe current fli’PPU'UKVT No 1797 The article shows 
that before auy serious attempt can be made to 1m 
prove the human race considered as an assemblage 
of animals posac-ased of certain desirable physical and 
Intellectual attributes It Is nbvlnnn that we muat know 
something nbout heredity In general and how, In par- 
tleular each of the desired ph)steal and Intellectual 
attribute a Is produced In bla article bn revlowa 
briefly Home of I he problems which the study of hered 
Ity presents and some of the results obtained from 
their consideration —Blr William Crawford roneludes 
hla excellent consideration of Irtah linens aDd their 
manufacture—Blic-llac or lac la one of those aids to 
tlvlllxallon iclamt which there has tended to be an 
atmosphere nf mystery and radiance Mr G Clarke 
Nugent removcH much of this mystery lu a atrletly 
scientific account of shellac and the lar Industry — 
A Rose’s Instructive article on how to build a profile 
puppet show Is rone luded —A critical consideration of 
thp Mallet locomotive lu service Is published—The 
chemical regulation of the processes of I bo body by 
means of actlvstors, kliiases, and hormones Is dls- 
russed by Prof William H Howell of lohna Hopkins 
University—Mr William E Btark a pa|>er oa Measur 
Ing Instruments of Long Ago Is concluded—We are 
very apt to regard the tall or an animal os merely “the 
other end" of the body but Nature seems to have 
early esteemed 'In member highly and to have made 
It her most efficient Instrument of locomotion Many 
curious facts about these uses of lulls are described 
by Mr Jsmea Newton flaskett— Mr W F Denning 
summarizes our knowledge of thp planet Mercury — 
The usual Electrical Notes Engineering Notes and 
Trade Notes will be found In their accustomed places 



The Be ifitifk Ammucai has always made a prac¬ 
tice of exposing tho snnrea and devices of the patent 
promoter as well ns the fraudulent patent attorney 
Although the subject Is by no means new lo the read¬ 
ers of the Bi triune Amuck aa It Is one of which all 
Invontors should be thoroughly Informed The Editor 
of the Bcikvtific Amksicav would like to receive from 
leaders of this Jnumal, letters In which they narrate 
their personal experltnies with dishonest promoters 
and attorneys Such letters will be published In due 
rourm and should not only be nf Interest In them 
selves but should surve as a warning, thereby pro¬ 
tecting others against such snares. 


Antique Siamese Bronze ( Without Mrouze Powder ) 
— Ibis Is a groenlHb-black coating, with Inlay of green 
patina Kub c brume green and zinc white to a green¬ 
ish white, color with turpentine oil, mix with copal 
varnish and apply to the object, coating tbe bollnw 
portions psiceolally If there Is rich decoration coal 
tnls all over and dry Now rub green cinnabar 
graphite, and some black pigment In a greenish black 
color with turpentlno oil mix with co|ial lacquer and 
roat over all the railed port Iona leaving the hollows 
untouched, so that the first layer In the hollow por¬ 
tion* will have the appearance of copper oxide. 
Glaze after drying, with aptrlt lacquer Handle the 
brush Jut aa tn ordinary bronzing 
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THE ALBANY-NEW TORK AEROPLAHp^S^Hp 

HOW CURTIN COMPETED FOR THE SCIENTIFIC AMERICAN TROPHY AND THE NEW^VqRK WORLD PRlli, 


f the three attempts that have Attar making a number of flights over Uake Kenka, 

been made tu fly from New at Hammonds port, N, T, ana landing successfully 

York to Alluuy, or t m v rsu, upon the water, Mr Ourtlae shipped hla aeroplane to 

the firm two were made last Albany and took a proapeotlng trip on the »team boat 

tall by dirigible balloons, and from the capital to the metropolis. He found prao- 

were onsetcessfnl, while tho tlcally no suitable landing places on the river banks 

third attempt was made re- throughout the entire Journey At Poughkeepsie, bow- 

coutly by an atroplane, and ever, a mile back from the east shore, be selected a 

resulted in a brilliant prlio- landing place on the farm of Mr W 7. 0111 Upon 

winnlug flight reaching New York Mr Curtlaa gave notice that he 


>f this feat dur 
Hudson Pulton 
urterward ex 
e time within 


the $ r ,0 uilfl prize of the 
Umdon Dally Mall It was 
dwldi d to amend the 


lie the lime limit for 
completion of the trip 
B set at 24 hours As 
>n as tho modifications 
ro announced, Qlenn 1L 



Jut before the start at Albany. 


would attempt to win the cash prise of tbs'WerU «ad 
also the Soocnnno Arfamaut Trophy forth* third 
oonsecutlve time, which would give kfm the «op per¬ 
manently, He then returned to Albany th S uportst swd 
the aaaembllng of bte blptaae. This was accomplished 
la a tent pitched upon Van Biaisaolaor Island, a mils 
south of the railroad bridge at Albany. A heavy 
rain caused delay In assembling the biplane and kept 
tho aviator from starting on Thursday, May Nth, 
while Friday the flight was Impossible of aeeontpUsh- 
rnsnt because of strong 
wind Barly Saturday 
morning Mr. Curtis# went 
to the Island. Bverythlng 
was In readtttean for the 
flight, and u,j weather ap¬ 
peared to b» perfect, bat 
jut as tho aviator was„ 
about to start a wind 
sprang up, and he was 
obliged to again postpone 
his attempt Sunday morn¬ 
ing dawned bright and 
dear without any signs at 
wind, and after welting till 
7 A. M. to see If the wind 
would Increase, Mr Cur¬ 
tlaa started three minutes 
thereafter Circling to the 
north so as to pass within 
the dty limits of Albany 
jut below the railroad 
bridge, tho aviator headed 
down the river at a CO- 
mile clip against a wind 





















Scientific American 



481 


to headed toward N«w 
York at a somewhat slower gait than before, owing 
to the carrot ml wind. During the balance of tbe 
Journty, he maintained a height of from BOO to 800 
fast He did not fly m high u during the first part 
etnoe, la passing through the Highlands, be found 
that It was better to fir at a lower elerutlon Upon 
reaching Newburg Mr. Curtiss could see from the 
smoke that the wind had changed and was blowing 
from the west, or directly across bis course. At the 
retoolty was not great, bowcrer, this did not cants 

Soon after paaslng Storm King, the 1,580-foot moun¬ 
tain that ]uta out Into the riser Just shore West 
Point, the daring aviator experienced a sudden down 
draft of air that caused the machine to drop so rap¬ 
idly that It seemed to fall away beneath him At the 
game time, It tipped at a sharp angle to one side, 
owing to one end catching more of the downward 
eurrent With great pretence of mind Mr Curtlaa 
directed hie front horlsontal rudder eharply down 
ward. In order to gain epeed by making a dire and 
thus to enable his balancing planes to become effective, 
which, of course, they were not when In s eurrent of 
air traveling perpendicular to them This maneuver 
was suooaeaful, and he was able to right the machine 
Save for this once, he had no thrilling experiences 
He passed over Iona Island, near West Point, ns shown 
in one of our photographs, but for the greater part 
of his trip he followed the middle of the river He 
mnde a practice, however, of keeping to the leeward 
aide of the river aa much as passible Thus, when 
Peekgklll was reached, and he found that the wind 
had again shifted so that It was blowing from the 
northeast, to crossed over to the Jersey side, and fol 
lowef the stream .above UM.PaUaades, When Spuytee 
Duyrll was reached, nottetng what seemed to be a 
smooth, grassy field, he circled about and retraced his 
course for a short distance in order to land upon It 
He was somewhat a maxed, upon landing, to find that 
what had appeared from fala considerable height to bo 
level ground, was In reality a fairly steep Incline, so 
that It was neoeeeary for him to Jump out of hla ma 
chine tbe moment It came to a standstill, and to bold 
It from sliding hook down the hill Afterward, when 
asristanea arrived, he pushed the machine to the top, 
where there was a sharp terrace, and after making a 
■top of over an hour, he started off this terrace after 
a vory short run. Tbe machine soared off the terrace 
without dropping to any great extent, showing the 
possibilities of starting from a cliff 

Mr Curtiss’s second stop was occasioned by tbe dls 
covery that hla lubricating oil was almost gone By 
landing upon the north end of Manhattan Island, he 
would accomplish the flight from Albany to New York 
with but one atop, while two were allowed. There¬ 
fore, so aa to make sure of winning the prise, 
he made the short detour and landed at 10 SB A. M - 
one hour and nine minutes after hla start from Pough 
kaepale The distance covered In this second stage 
wag, over the course followed, 63% miles, so that 
the speed wap, 46% miles aa hour The remaining 
14 miles to thevernor's Island was covered In 22 
m)0«tes. ths sioond start bring mads at 11 48 A. M. 
and hja arrival in front of the ehed constructed for 
htm last hi) taking place a few minutes after noon 
-On thin Hat stage of the flight, Mr Curtlaa maintained 
a height of approximately Bftu feet He descended rap- 


the sandy stretch of made 
laM a bright of about 
U feat, almost tin h# 
reached the' abed. One of 
jfeMogmriw ohows 
tog a minute or two pftar 
V stated. At Spuyteo 
Phrril hs left off tha two 
*m*rtm* float s one on 
each tHe of ths waetot* 
tokrtr tbs lowsr plaas- 
tow ttobe art not to 

« attar'' 
grtth* 'whkh -w« 
towns* , 



The Selestuo American Trophy, the first prise 
ever offered far saeeessfnl flights with 
kesvler-thsi-slr maehlaea. 





■rtf Out* machine Showing pontoons to keep tt afloat an m 
TO SABASY-TOW YOU 1IMIUII TIM* T. 


than those that were actu¬ 
ally used, which wore 
about 7 inches In dlamo- 
ler and 7 feet In length 
In several of the photo¬ 
graphs, showing the bl 
plane In flight, these floats 
can be seen projii-tliig 
from the back of the lower 
piano Together with the 
air Inflated bag streu In d 
along the lower runner, 
udders, etc they had sufficient buoy 

ancy to keep tho machine 
from sinking should Mr Curtiss have been compelled 
to alight In the Hudson An examination or Ills 111 a 
chine showed that fhc oil tank had sprung 11 leak 
and had he not had sn Indicating guge constantly ls-- 
fors him he would not have known ttinl bln supply 
waa rapidly diminishing, and thus he might hnvc hod 
hla motor sole 

The biplane with which Mr furLIits accomplished 
hla epoch-making flight Is very similar to the machine 
with which he won the Bennett Cup last fall at 
Rhelms. It differs from the latter In having some¬ 
what larger rudders and balancing planes, and also 
In tbe extension of the upper plane 30 Indus bojond 
tho lower plane at earh end ot the machine This 
differential plane Idea was flrst tried a short time ago 
by Htnry Far man, and was embodied In the machine 
used by Paulhan In his flight from Ixindou to Man 
cheater It tends to give the aeroplane a certain 
amount of Inherent transverse stability The total 
supporting surface In the main planes Is 236 nqqart* 
feet, and the weight of tho machine complete Is 960 
pounds Including aviator fuil and oil As a re¬ 
sult of this the weight tarried por sunup foot 
of supporting Burfscc la 4 02 pounds This means 
that the marhlue must travel at a speed of 
40 miles an hour along the ground Ik ft,re ll will 
lift In ordt r to attain this Hpcod, a powerful 8-cylln 
Per motor of 60 horse-|iower Is uaod The 7 root dlam 
etor, 8 fool pitch propeller mounted upon the engine 
crankshaft makea 1,100 R 1* M while the mat him- la 
In flight, and gives a pull, when the marblni Is held 
stationary on the ground, of ovtr 300 imundB TIiIb 
Is, we Islleve somewhat Utter than the thrust ob¬ 
tained from the Gnome r.O-hnrse-pow er motor iiBcd by 
Farman and others In their uernplsnes 
The longest flight which Mr Curtiss had formerly 
made with his new biplane was a flight irf 38 minutes 
duration above I.ake Keuka at Ilammondsport, N Y , 
In his try-outs of the machine The greatest care waa 
taken In rc-assembllng the machine at Van Rensselaer 
Island, to see that all uuu were proiwrly washered, 
cotter pinned, and covered with varnish, so that they 
would not work loose Some Idea of the strains that 
must be undergone by a machine In flight can be had 
when one learns that Mr Curtiss’s biplane was sud 
Uenly dropped 40 to 60 feet while In flight, by tho 
downward current of air mentioned, and then quickly 
made tn support Itself again by a dive of considerably 
greater length One reason for the success that tho 
Curtiss machine has met with Is undoubtedly the neat 
and strong manner In which It Is put togilaor There 
sre no bent struts and loose guy wires, such as we 
have noted In one of the well known foreign biplanes 
that was recently brought to this country, but every 
thing Is put together In a thoroughly workmanlike 
manner, and consequently there have been no accl 
dints 

In making his great flight, Mr Curtiss also com 
peted for ths fliiKMlnc Anrsu am Trophy, which Is to 
be swarded this year for the longest cross-country 
flight The first record for 1910 therefore stands st 
74% miles but It Is probable that this will bo length 
ened considerably before the end of the year 
The average speed made by Mr Curtiss from start 
to finish of bis flight from Albany to Manhattan Island 
— t distance over tbe course followed of 128 miles—was 
60% miles an hour Including the final leg of 14% 
miles from 207tb Street and the Hudson River to 
Governors Inland (142% 
miles) this average falls 
to 49 14 miles an hour Tbe 
actual air lino distance be¬ 
tween the starting and 
finishing points Is 11A 34 
miles, so that using this 
ns a basis, the averagn 
spend from point to point 
was but 47 01 milt* an 
hour, which la the same ns 
Mr Curtins averag<d In 
the Bennett Cup race nt 
Rhelms, Aa he no dnuht 
rovered more than 13A 1 1 
miles, II seems his new 
machine Is fasti r than the 
Rhelms racer with which 
Hamilton Is making flights 
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One of Uin most remarkable demonstrations of the 
possibilities or ‘ wireless lias been made In l-ondoa 
last month, when Mr Thomas Hajiimml Phillips a 
Liverpool Hiiglneir, mndmli-d a writs or experiments 
on a small stale with a dlrlKlblu balloon entirely 
manipulated and tontrolltil fiom the earth Theae 
tests were made si (he Hippodrome one of iMidon'a 
largest ihealers Mr Thlllliis employed a dirigible on 
the Hilts Of till Zeppelin but only HO feet long The 
nitHltl toinplt ti weighed about ten pounds and the 
unrnstnt was tilled with hydrogen 
During the demonsiratlon the Inventor stood on the 
Binge 0 r the tlualor while his machine maneuvered 
about ovt r tin auditorium He had by his side a key¬ 
board Himitthlng like that or a lyisiwrlter but rather 
larger, and In reality tumpoaed or a number ot puah 
awltihes, above this was a small Iranamltttr similar 
to that used In ordinary wireless telegraphy Dy 
inertly pressing tin keys Mr 1’hllllpB showed that ho 
tould make Ills dirigible do anything he liked Ho 
would press a awllth ovt r and the mathlne would 
promptly rlHt., the situation of another key would 
prudiuc a tliatint forward and batkward motion 
whs ulao ohlalited with perfect certainly aa well aa 
flnular HlglilH mid point to-|tolnt 
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SUCCESSFUL MSJGNEI AM NEMMST1ATM 
OF A SAFE lEAVIEITKAN-AOt FLYING MA¬ 
CHINE EQUIFPEB IFITB MOKE THAN ME 
MOW* ANN MME THAN ONE PMFELUt. 

The fac-simile letter of Mr Edwin Gould, printed 
on this page, In which 115,000 1* offered for the beet 
aucceeaful heavier-than-alr dying machine, driven by 
more than one motor and one propeller, speaks for It¬ 
self It may be pointed out, however, that Ur Gould, 
In offering hla prise, has been moved by other con¬ 
siderations than those lnvolvod In a sporting contest. 
Hat**, long-distance flights, speed tests, and other 
record breaking performances, have no doubt done 
much to bring the flying machine prominently before 
the public, but It must be admitted that, besides whet¬ 
ting tho natural human appetite for competition and 
driving home the truth that the flying machine ts 
destined to play an Important part In future human 
affairs, such contests aid the art but little 
It la Mr Gould's primary Intention to further aero¬ 
nautic Invention and with that end In view he offers 
a prise not for the fastest flying machine, hot for a 
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tlstica) mutts of preoiaa measurements sad ttoUy 
and kmroontiBMd obaervatlqns, and they do not 
accept the physical theories advanced until after a 
long period of probation. Even data which ban been 



from criticism Thus, the dements of the sun's rota¬ 
tion determined by Carrington fifty years ago, which 
an still used in the reduction of the photographs 
taken dally at the English oheervatoriea, have bean 
called Into question. Turner has examined the meas¬ 
urements mads by Peters between 1860 and 1187. 
which All the gap between Carrington’s wort and the 
Greenwich photographs. He reaches the surprising 
sun spots of the northern and 
ea revolve about two different 
which make with each other an angle of 6 min¬ 
utes,. The spots appear to be affected by a general 
drift wbteh changed direction about 1888. 

The hypothesis of a planetary Influence on sun 
spots has been often discussed and generally rejected 
In lte favor, however, may be cited the proved (act 
that the last maximum in the 
number of spots which was an¬ 
nounced for 1805, was delayed 
nearly two years, and that this 
retardation had been predicted by 
Brown as a consequence of the 
motions of Jupltor and Baturn 
The solar activity gradually de¬ 


ported Nevertheless, a group of 
spots remained visible from No¬ 
vember, 1908 to April. 1909 The 
group which appeared In Beptem 
her 1908, was found to be con¬ 
nected with a violent magnetic 
Lockyer'e photographs 
made with the spcctrobellograph, 
show that the principal spot was 
gradually obliterated by clouds of 
calcium which exhibited a cyclonic 
structure thirty hours before the 
maximum of magnetic dlaturb- 
Mltchle Smith observed that 
an extraordinary outburst of activ¬ 
ity In the same spot was quickly 
followed by violent and prolonged 
agitation of the magnetic needle 
This group of spots affected the 
earth's magnetism In four zuc- 
r(waive revolutions, In two of 
which It prodneed two disturb¬ 
ances at Intervals of five days. 
This feet suggests the influence 
two limited and divergent 
beams analogous to the double 
tails of certain comets. 

The tendency to recurrence at 
Intervals of 2T or 28 days. Is well 
established for magnetic itorma 
irn The queetlon has 
been asked whether other terres¬ 
trial phenomena do not similarly 
show the influence of the sun’s 
rotation From the records of 
cyclones In the Indian Ocean, 
Maunder finds that an Interval of 
28 days la of common occurrence 
The first resnlts of the total 
ecl'pse of 1908 have bean pub- 


balnnceil as lo be approximately equal In weight to 
the air It displaces consequently, alien tho horizontal 
propellers are not working It neither rises nor falls, 
hut mu bo made to second or dmrciul bv putting them 
In motion Time by using one vertksl propeller anil 
the horizontal lines I he nisi hlne can be caused to move 
In a spiral path, and bj lulling out the vertical screws 
II i an be ninde to rlBe straight up 

The switches whereby the machine la controlled 
alter the wave length of tin olntrlilty produced at 
I he IranHinltler, all the mhi n r switches on the air¬ 
ship being tnned to different wave lengths. 

The deiminnlrnllona have been so successful that the 
British War Olflu- lisve InvestIgalcd the matter, and 
It la understood that they have taken the luventlou 
np At any ran- tilsls with a full sized machine are 
shortly to b« inn lie and If these are successful tho 
Invention will tie bought b> the government Tho 
dimensions of the full sized war machine will be 80 
feet long and 6 feet In diameter, and It will be capable 
of carrying nearly a couple of hundredweight of ex¬ 
plosives while Us radius or artlon will be well over 
100 miles Its speed will he about thirty miles per 


lalned before a flying machine can over become evei 
n popular vehicle of pleasure, and the attainment o 
safety Is the chief object which Mr Gould has In view 
The conditions which will govern the novel c 
which will bo Inaugurated by Mr ( 
offer have not been decided upon as yet They i 
require deliberation It Is hardly likely that we sh 
he able to publish them for three or four weeks, 
the meanwhile, tho Editor will gladly consider a 
suggestion* which the reader* of this journal a 
make so that condition* may be drawn whUh wtU 
fair and which will beat serve the object of the pri 


Kinetic energy li the power stored In s moving ob¬ 
ject which keeps it in motion By way of Illustration, 
conceive a railway train rushing along a straight, level 
stretch of track, the train being driven to Its power 
limit ir the source of power, say the steam pressure, 
ts now suddenly removed by closing tha throttle, the 
tra|n will continue to run or “roast, “ tqr a long dis¬ 
tance, doe to its kinetic ensTgy, gradually red net ng In 
speed until the energy Is exhausted aad the train 


ate epochs, of great extent In the middle latitude#, 
but that It was distinguished by certain feature* from 
all previously observed < 


The United States during February produced pig 
Iron at a rate which equaled 31,850,000 groea tone 
per annum During January the rate waa abbot 81.- 
000,000 tons, and In December about 81,480,000 tons. 

In commenting on theae figures, the Iron Age con¬ 
siders h is qusstlonable whether the February rule 
will be maintained during March, since tha dally ca¬ 
pacity of coke and anthracite tornaow In use at tha 
beginning of the month was 84,854 tons, whereas the 
dally rate of production for February was 88,818 tong. 

‘It U hard to realise," the loam*! remarks, "that ip 
February the production was more than 40 per cent 
above that of February of last year, and nearly^! 1/1 
times tLat of February two Fears ago, and yet Oat 
so little metal Is pressing oa Op market. „ „ . U 
Is sot sttrprbriag that a tflesttas la rtoaad of to* ■ 
ttr of tha eomtry to AmA pie ffmMJM* m&m'J 
rata tkroogkoul to* Ftor-T. - * - ™ v 
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DR. ROBERT KOCH. THE FATHER OF PREVENTIVE MEDICINE 


BY JOHN Bw HUBER, A. M, M. D. 


Dr Robert Koeb died on May 17th Hat To Mtlmate 
the trains of his work, we mut consider how humanity 
differed from dteeue before hla time 

Before the beneficent Inoculations of Jenner, epi¬ 
demics of mailbox devastated east reglene, decimating 
cities and wiping ont whole towns and Tillages. Nearly 
every wayfarer one met was a pock-marked survivor 
The dreadful history of the bubonic plague la lost In 
the mists of antiquity To go no further back—an 
epidemic of It was the last of those seven plagues that 
afflicted Egypt. Those SO,000 Israelites and Philis¬ 
tines at Beth-ghemeah, and those 70,000 others were 
destroyed by the microscopic Bad Us* peril* Before 
and since the Trojan war (in which this germ did Its 
greatest execution), throughout the middle ages, and 
indeed up to our time, scores 
of epidemics of the bubonic 
plague hare wrought ghastly 
havoc One of these, the 
Black Death of the fourteenth 
oentury, destroyed most mis¬ 
erably (so Gibbon computed) 
one-fourth the population of 
tha then known world 

Malaria, though not so 
death-dealing an agency, has 
nevertheless dreadfully affect¬ 
ed the Morale of humankind 
To cite but the one historic 
Instance given by W H I 
Jones of Cambridge As is 
so often the case In history, 
the conquering Greeks under 
Alexander were conquered by 
the India they Invaded, and 
Its weapon was oue much 
more potent than the sword— 

It was the microscopic ma¬ 
laria plasmodlum Upon Its 
Inroads the Greeks began to 
"lose much of their Intellec¬ 
tual vigor and manly 
strength " 

Consider Anally tubercu 
losls — consumption — which 
has probably always afflicted 
mankind At any rate Hip¬ 
pocrates twenty two centuries 
ago, wrote of It as the disease 
whloh above all others caused 
the most suffering and the 
greatest number of deaths 
The dreadful Infections here 
mentioned, though more gruu- 
aomely picturesque In their 
ravages, have been dwarfed 
by consumption In the nine¬ 
teenth century fourteen mil 
lions died In war, by bullet 
and steel and camp diseases, 
during the same period thir¬ 
ty millions succumbed to 
consumption From time Im¬ 
memorial every third o r 
fourth adult—In some com¬ 
munities every other adult— 
has succumbed to Insidious 
phthisis 'Wp whites have In¬ 
troduced this disease among 
negro "brethren,” who die of 
It In greater numbers than 
wg do, and gmong our Indian 
“wards" who are tut disap¬ 
pearing by reason of our tu- 
berenlosls, aided and abetted by our “firs water ” Who 
bu not, either In his family or among his friends, had 
to endure same experience of tbs “Great White 
Plague"? Think of Itl Between adolssosnoe and the 
Bfty-Ofth year, In those years when young men and 
young woman contemplate marriage, whan wives 
should be strong to rear their children, when husbands 
should be strong to maintain their homes, when ws 
should be strong to do the world’s work. In thou 
SMM precious years tuberculosis bu throughout tbs 
oaturUs been elslmlng every third or fourth Of our 
race Consider how often the wage earner hu first 
suocutnbed; and how, through the many months and 
the yean of this chronic d ise as e . Us family must 
endura the privations imposed by It, and oftentimes 
1* Mm themselves become ha victims. The world, 

the untimely ancrlflos of men and women of genius 
W tnbsnuMris, "death’s direct door to most hard 
fthdsnta, divines. physicians, philosophers, deep lov 
MfiMa *# nHgtsa.” Tuberculosis has ever been 

Burnt as great a devastating goats! and mobcmIo 


factor u It had been a death dealing Infection, every 
year our nation alone hu been sustaining by reason 
of it a monetary loss of more than a thousand 
millions of dollars. 

Reflect upon all these things, and then turn the 
mind to the year of Koch's birth—1843 In that year 
Pasteur entered the university 

And let ns premise here that In science great names 
are landmarks, and the owners of these names have 
traversed and gleaned In the fields where many a 
devoted and now forgotten laborer hu delved and 
sown and perhaps sweated blood It should Indeed be 
a comfortable observation that In science at least no 
man works In vain Full many a one hu given his 
whole life to establishing a fact, or Indeed only an 



of the earth, Koch clearly demonstrated how this 
business wu to be gone about 
When Koch wu seventeen ho persuaded his father 
to get him a microscope Pussossed or this most 
congenial companion, he set about perfecting other 
technical means of Investigation For even genius 
cannot work effectively without good tools After at 
talnlng hla doctorate In medicine he botanic a simple 
country doctor, utilizing the time which--mournful to 
relate—every beginner In practice bu a plenty, In 
scientific study experimentation research, and writ 
lng In those years he laid all the foundation of his 
future greatness. At that time he wu not enrolled 
In any world-famona institution, nor had he millions 
at hla back Buoh alda to auccess are not to be 
dearled, yet It is nmulng 
how frequently genius, burn 
lng nnquenchably In the serv¬ 
ice of humankind hu man 
aged to get along w it huut 
them, how they never avail 
at all In the abeenie of the 
right man. 

But soon the German gov 

Koths writings. That gov 
eminent reiogntaes good 


lty. It engaged Koth In its 
service 

It 1R82 came hla truly 
epochal dlacoury of the 
tubercle bacillus, the essnn 


anti tuberculosis propaganda 
whlili hu since been no sue- 
icssfully waging Upon this 
foundation were preventive 
meuHurei Intelligently formu 
luted and with wonderful re¬ 
sult up to our day In Prue 
sla (Kwhs own country) the 
■ nnsnmptlon mortality baa 
been reduced forty per cent. 
In Boston, Torty five per cent. 
In New York (lty fifty per 


Item to a fact, hla Industry unrecognised, ridicule end 
even persecution oftentimes his only compensation, llv 
lng perhaps In the pltlfuleat destitution, yet bis life 
and his works have been absolutely essential to the 
universal scheme There Is the human unit, and 
there la the welfare and the very existence of the race, 
which latter were Impossible without the self sbnegat 
lng Isbon of the Individual 
Nor does It In sity wise detract from the gratitude 
due the great man, that he had profited by the labors 
of otbsra, adding what he can of hla own, scrutinising 
every detailed datum In the whole fabric permeating 
and illuminating It with hla own mind, and extracting 
from tha mass tha mighty daductlons of genius Thus 
did Jtnner's Inoculations, upon the principle of fight 
lng lira with Ore, make dear the way for Davaloe and 
Liatsr and Pasteur, upon whose substructure Koch 
built Tbsss latter developed the germ theory of dis¬ 
ease, Koch made of this theory the science of bac¬ 
teriology, whloh Is today the moot potent factor In 
etvtUMttos, Psatsur declared It to be within human 
power to banish all parasitic diseases from tha tarn 


or inoi-fi And It Ib boln* 
confidently predicted on tb( 
basis of the prophylaxis thin 


turtns all but eliminated from 
human experience Koch 
elaborated \arlous tubercu 
llns diagnostic of tubercu¬ 
losis, their curative proper* 
ties have unfortunately 
proved dlsnppolntlng yet 
they wore the basis of the 
wondc rfully effective anti 
toxins of dlphthprln, tetanus 
(the most agonizing of all 
diseases of whlc h formerly 
nearly all the sufferers died) 
meningitis pneumonia, and 
other dreadful Infections 
And Koch s achievements 
In tuberculosis were only a 
part of bis service to mankind In 1881 he discovered 
the eholera bacillus which Is responsible Tor that 
disease In the Investlgntion of other world scourges— 
inncer bubonic plague septicaemia (blood poisoning), 
trypanosomiasis cattle plague, anthrax malaria— 
Koch’s part has boon most vital, either as discoverer 
or as originator or developer of prophylaxis and cum 
tlve methods 

He showed bow malaria could be absolutely van 
qulshed by stamping It out of the Inland of Brlen In 
the Adriatic, under commission of the Austrian gnv 
prnment In Hombay be studied the bubonic plague 
at first hand When long past threescore ho repaired 
to a dosolate Island In Victoria, Nyanxa his only while 
companion being an army surgeon anil throughout 
the whole of eighteen months they together saw but 
three other whites A rough canon, hewn out of a 
■Ingle log, was their only means of communication 
with the mainland There Koch discovered the croco¬ 
dile's blood to form the chief nourishment of the 
tsetse fly, the blood-sucking Insect that transfers the 
(Co *eluded oa page 490 ) 
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SdesUlle AntttiCeft 


The Collection and Preservation of Moths. 


Tho mast beautiful mSEB- 
bers of that very large sOO- 
loglial ilaea termed In 
sitt* are bulterflle* and 
nielhs neeauae of their 
beauty they have always 




a at 


Irnllon from collectors 
inline and old Many 
have atarted to gather 
I liege inaeolH, but becauae 
nf ln< k of the knowledge 
of how lo preserve them 
their so-called collection* 
have Hpolled, and the spi< I 
lnonH have beioinn broken 
and moth eaten In tho 
following words 1 shall en 
deavor to describe, with 
out the use of scientific 
terms a method In which 
to presirve their raptures, 
anil whlrh gives auch 
pleasing results that the 
finished labor will be a 
source of enjoyment hotli 
to the collector and hi* 
friends 

The sped mens must be 
caught before being pro 
served therefore, It will 
be moat convenient to I* 
gin with a description of 
Mio primary requisite for 
this work 

Tho Net—The frame or 
rim of tho net is easily 
made from a piece of Iron 
or telegraph wire ahout 
forty-two Imhee long This 
wire la bent In the form 
of a loop, leaving two 
straight Gads, each about 
four Inches long. In the 
mtnner shown In the lllus 
(ration t Some sort of 
rod must then be secured, 
to serve as a handle A 
broom handle answers this 
purposs very well, but a 
rod about an Inrh In diam¬ 
eter and live feet long can 
be procured at any lumber 
yard for a few eenta. 
Through this rod about 
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netting is rather coarse 
and should, not ha used, 
as It scratches the wings 
of tho Insects. The bag 
should be about twenty 
Inches deep and the hot 
tom rounded as In Fig. I 
It may then be attached to 
the rim by means of tape 
How to Kill the Insect 
—When the insert la flub 
taring in the net the Ques¬ 
tion arises bow to tin It 
painlessly and quickly 
This may be accomplished 
in several ways. Most col 
lectors use a cyanide bot¬ 
tle, which la prepared to 
the following manner In 
to a wlda-tnouthed glass 
are placod a tow lumps of 
cyanide or potassium Up¬ 
on these la poured plaster 
of Paris to the depth of 
one Inch When the plan¬ 
ter la dry the bottle taT 
tightly corked, and must 


body of the Insect Is gently 
hold between the thumb 
and Index Anger (7) and 
a drop of chloroform la 
dropped upon Its head 
from a vial carried to the 
pocket The toaoct 1m 
mediately stops Its flutter¬ 
ing and may tben he taken 
from tho net and planed 
(Continued on pope +90.) 


BLRTILLON AND THt BURGLAR’S “JIMMY” 


The police officer or magistrate engaged In the eluci¬ 
dation of a crime, endeavors to collect as many exact 
fait* as possible and the more methodically he seeks 
verifies and gives a loglral grouping to hla 
the greater la hla < banco of discovering the true cause 
and the perpetrator of Ibe crime 
M Bertlllon, the celebrated chief of the anthropo- 


BY J ACQUE5 BOYER 

raotrlr aervloe of the French police, has recently In¬ 
vented a dynamometer or special character, which 
will facilitate Judicial Investigation! by furnishing 
of the muscular efforts wblch 
are manifested in the violent entry Into a house, room, 
or dash, and by making It possible to reproduce tbe 
traces of hla work which tbe burglar has left on doors 


and articles of furniture The apparatus oonstst* of 
a steel frame, which la attached by screws to a wooden 
table It contain* a lower plate which can move for¬ 
ward and back, two lateral upright* stiffened by curved 
braces, and a erooa piece of steel attached by strong 
bolts to the tops of these post*. This frame carries 
{Concluded on foge 401 ) 
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Tbs burner Is mads oat Of an ordinary nipple, wrlth 
cap* on such suL U ths nipple an drilled a number 
of ama!! botes. laalde the nipple U a email Iron 
eyllader with oonleal bottom, and provided with a 
null flange at Ita upper end, where It li fastened 
between tbe end of the nipple and tbe cap The object 
of this cylinder la to pertly fill up the inside of the 
Hippie, leaving a email annular apace for the gaa and 
air to pasa up and out through the small holes In the 
nipple. To tbe lower bead of the casing Is fastened 
an ordinary air refulator, into which the (as pipe la 
secured, forming an ordinary Btuaeo burner 


TinunM ooxoA tx in oorrxx nrxvaoxs. 

at a. s, uranaiBT 

Borne tltae ego the writer had om aslon to nmko a 
pair of tape for grinding telescope tonnes, and aa this 
calls for very accurate work In order to get a true 
curve. It became necessary to make thu attachments 
which are here described In this class uf work It to 
Imperative that the utmost care be given the conatruL 
tlon of tbo several parts, as upon the accuracy of the 
measurements and nicety of lit depend the quality 
of tho finished product There must be no loat motion 
anywhere, as this would mean chatter marks on the 


UM Ot tlw Chief drawbacks of the gaa kitchen range 
.jte the problem of maintaining a suitable hot water 
supp ly . A eenaii heater attached to the kitchen boiler 
’ Will overcome this trouble. The anuompanylng Ulus- 
tattoos show bow each a heater can easily be made 
gM connected at a very small ozpense It wlU only 
grin a tew minutes to heat enough water for a bath 
Sr tor washing dishes or clothes. Aa the hot water 
rises and stay* at the top of the boiler until drawn 
aid at the faucet It ls'aot'necomary to heat all the 
water In the boiler, aa la the case when It Is connected 
with the kitchen range In the usual way, but only 
such amount as may be required for the time being 
The heater as Illustrated In the vertical section. Fig 1, 
and cross section, gig. S, consists of a oopper coll. In¬ 
closed In a casing, with a gas burner In tbe center of 
the coll, and It la connected to the kitchen boiler at 
the top and bottom. Tbe gaa burner can be made 
with or wlthont a primer or lighter It can also be 
connected with a self-lighter to be operated with a 
push button in tbe usual way 

Take ah ordinary tinned copper tube about one Inch 
in diameter, and fill It with Hue send, closing tbe ends 
with stoppers. With a wooden mallet begin about S 
inches from each end to flatten the pipe, until it Is 
14 Inch In thickness. After this, make a wooden cen¬ 
ter, say • laches In diameter, with one end tapering 
or rather rounded off. One end of the tube la now 
fastened to this wooden center and tbe flat pipe la 
wound around the same, formlug a close helix. Tbe 
other end la then formed over the tapering end of 
the wooden center by hammering it Into place with 
the mallet, until the coll* begin to cloao up. leaving 
enough space for tbe spent gases to pass out. Tbe 
end most of course be made straight and In the cen¬ 
ter an that It will enter the central bote In the caslag 
or cover which Is to b« connected to tho boiler 

Alter the coll ia made Into the reqoteed shape, the 
■toppers in the ends are removed, and the sand made 
to run out by turning the coll around and tapping It 
lightly with tbe mallet It may then be oonneoted to 
a faucet and washed out with water The lower end 
of the coll may be bent at any angle to suit local 
conditions 

The externally threaded end of an ordinary H-lnch 
union la now slipped over the end of the coll which la 
pooled over, say about S/l« Inch, forming a flange 
which serves to connect the oopper tube and Iran 
pipe with the ordinary union. (Boa Fig, 4.). This 






The main feature of this heater to to Introduce tho 
water In a very thin, circular sheet surrounding tho 
central heater It will now be seen that when the 
gas Is lighted tbe water In the flat coll becomes hot 
and starts to circulate around the Are up the spiral 
course to the top of the boiler The temiierature of tho 
water may be regulated by Inserting a valve below 
the ooU. but for ordinary use this to not necessary 
Fig 1 shows the complete beater connected up to a 
kitchen boiler with a vent pipe for the spent gases 
connected to the chimney 
Fig. fi shows bow tbs beater may be fitted up with 
a primer, or starter for the gas, wblih to merely a 
small lndapendent Bunsen burner, connected below 
ths regular mixing tube This burner to first lighted, 
tbs llama will shoot up into the hoater, the ordinary 
gaa-oock la then turned on and the gas Ignited, when 
the primer mgy be turned off. This to only a matter 
Of convenience in starting ths big burner, as a match 
or a tape'- will do the nmo thing 
Fig 6 shows a system In witch the heater proper 
Is located In the basement and the supply pipe. Instead 
of being connected to the boiler or storage tank, to 
controlled Independently from each floor jTho heater 
la equipped with an electric solMlghtlj^^iparatua, 
such as may be purchased In tbo marL^.^iu ordi¬ 
nary "off and on" push button to placed at each floor, 
near, or It may be oonnected to tho water TaucsL 'The 
apparatus to quite simple, it Is only noccsaary to push 
a button, which will Ignite the gaa In the heater, and 
than open the faucet Tbe cold water lu -the pipe 
will run out of course, before tbo hot water 


surface of the work. For this reason It is better to 
use taiier pins or bolts as these will Insure a close 
Siting Joint and the extra trouble will to, more than 
repaid The rigidity of the radius bar la of vital Ini 
iwrtance, it to far better to have It too heavy than too 
light Nothing to better than a good <u§t iron bur, 
tod It to less apt to spring than steel For radii or IS 
to 24 Inches, a bar % by 1V4 Inch cross-st'i lion Is none 
loo heavy, while for radii of 24 to lf> Indies % 
by 2 Inchon to or about tho proper proporllon 
Figs 1 and 2 show front and plan views reapiitlvily 
of the comnvo attachment The radius hlo<k a Is 
bored to make a close fit on the none of the tail-stuck 
spindle, and to provided with a tightening urew b 
for binding the block securely In place It will to- 
observed Hint the block Is split where the tightening 
screw works Tbo lugs or ears whlih rrcelve the 
radius liar > are nuw finished on ihe Inside, nnd tbo 
holes, for the pin or bolt d arc drilled ('tors should 
be used to get thean holes directly In lino with tho 
dead cento r, It may appear that a slight variation one 
way or tho other may be of no aecount, but It to A 
good roeihanh always adheres to the rule “Anythlug 
wor*h doing at all to worth doing well The block 
r Is secured In any nullable manner to the tool post 
■lido As this part or various makes of lathes differs 
It to Impossible to give a form of bkxk to fit all but 
any good mechanic can devise means for securing one 
to his lathe Regarding the radius bar i little ran be 
said except the siiaclng of the holes On the sccu 
racy of this depends wholly the accuracy of tho curve 
of the port machined Fig 2 shows the tool on ■ 
Uno with the center, In which position It to set boforo 
starting to i ut. Tbo tall stoc k to now clamiicd In post 
tlon, while the lathe carriage should be free to move 
bock and forth on the ways Aa the tool post alldc to 
drawn toward the operator the carriage will be drawn 
bock, causing the uitllng tool to describe an an the 
radius of whlih Is equal to the distance between the 



A** ** M «d trf Cke doth Of 00 PM makes tts appearance Tbs temperature of the water 
& ieMh shot^ * put t» MW* can be regulated by the fattest That 1* to say, ths 

mm mtmmii Vths cell. CoU P HO* ifr greater the heat desired, the smaller should be the 
6trjW* fatffcg (a gfeof of friaeh Mots quantity allowed to ru through the faucet, and *c« 
pm***** vmm m m «*»M When no mors hot water to wanted the other 
i'ruM ' I f.. „ - fcrtton la pushed, which cuts off tho gaa and puts out 

tha Ira in the beater, and ths faaost is closed This 


CPptetefi # fhw ohtoMsy the Ira in the beater, and ths faaost is closed This 

jffifcyjjif » ptfMCflW. *> »rry t*a» iteration may be repeated any time hot water to 

U ocpMBtsd with tho aaMde atmoo- wanted. If cold water Is wanted. It is only necessary 

p 1> W hhi) I sheuM M grsvOsd ak to tan on ths fattest, without starting the Are Thus 

-ra. Wtsr'K «a flfehlg* through hof or ooM water nay be drawn from tha aame faucet 


bearing <P to which to secured the forward end or 
radios bar v On tha upper aido of block iT Is a roller 
whieh runs In the slot In block b tho totter being 
secured to the tool post carriage Tbe lathe carriage 
and block a arc rigidly connected by means of the bar 
c, tbe front end of which may be boltod to tbe bridge 
webs as shown by tbe dotted lines. The operation la 
as follows, bearing In mind that slide d to rigidly 
secured to tbe bed As the tool post Hide or cross slide 
to fed forward, the sliding block d 1 to carried with It 
by means of the slotted block 6 and roller / As slid 
lng block A' advances carrying with It tho forward end 
of radius bar e, It becomes apparent that block a must 
move backward, and as this block and lathe carriage 
are rigidly oonnected by bar c the lathe carriage will 
be carried with It, tbe result being that the tool to 
caused to move In a reversed arc. It might bo well 
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to state that in order to avoid resetting. It la a good 
plan to have the blank which la to be machined cast 
with a convex tare of about the nmi' <urve as It 
should be when ilnlabetl If this is not done or wa 
wish to use flat dinks of cold-rolled steel or othor 
metal. It will be necessary to move tbe tutting tool 
forward after each tut 


A IATETY OIL OAIf 

When oiling tliatrhal mai hlnery, It la always advis¬ 
able to safeguard yourself against accidental shock, 
I'siss lolly nhtn currents of high tension are being 

tup 

OIL OAK WITH INULATED TIP 

generated It frequently happens when an ordinary 
long-Hpoul ran Is employed for oiling dynamos that a 
severe shock Is received by tbo oiler, resulting 
sometimes In death Si veral years ago the writer in 
vented hu oil can that was perfectly safe under all 
urdluary conditions of use Owing to the extreme 
simplicity of tbe design any one possessing ordinary 
mnchaniral ability can convert nn ordinary oiler 
either of the vertical or bnrlrontal kind, into a safety 
ollor Cut the spout in the middle and solder upon 
each end a piece or brass tubing having either an ex¬ 
ternal or Internal thrend cut Kit thereon a coupling 
aleeve mado of Insulating material aa shown In the 
sectional view The Insulator can be made out of 
either hard rubber or vulcanized fiber turned In the 
lathe, with a milled center to admit of a Arm grip 
when srrewlng or unscrewing tbe parts. Since oil Is 
an Insulator, no current can get past the coupling 
sleeve to the oiler’s hand 


IMTAHTAHEOUB WATXB HXATIB. 

sr USOS1IS S PAUL 

The old proverb, ‘ A watc hed kettle never bolls.” 
does not apply to the water heater shown In the accom¬ 
panying Illustration because hot or even boiling water 
can be drawn from It, the tnslant It Is put Into opera¬ 
tion It Is made from nn ordinary copper funnel and 

The copper funnel should preferably be tinned on 
the outside To the water supply pipe Is attached a 
valve for the regulation of the flow of water To this 
valve le tilted a short nipple and nn ordinary toe fit¬ 
ting One end of the arm of the tee la fitted with an 
ordinary plug which Is Isirod and reamed out to fit 
the small end of the funnel and the end of same Is 
tnmed over with a small hammer and soldered to the 
plug 1'ho other end of the tee is filed to fit very 
cloeely to the outside uf the funnel, leaving, however, 
u slight annular opening which may be regulated by 
rc rowing the plug In or out, so that when the water 
U turned on It will Dow In an even thin sheot over 
l lie runnel 

Inside, the funnel Is an ordinary gas humor, snob 



KOM-MADI IIKAffTAffKOM WATXB HXATIB. 


as may be purchased for ten cents This burner Is 
co nose ted to the gas supply in the usual manner It 
will be noticed by referring to tho Illustration that 
the funnel In In an Inverted position The lower part 
of tbe funnel Is surrounded by an ordinary cake mold, 
with the Inside cone partly cut off Thla tin forms a 
basin for the hot water which mny be drawn off with 
an ordinary fa nest soldered to the cake tin, or It mny 
bn TO off as the watar heats. It will now be teen 


Scientific AmwtotA 

that when the gas Is lighted the fnnaal beooma* hot 
at once, and when tbe water la turned on It la forced 
through the narrow opening between the tee and the 
funnel In a naiform thin sheet which spread* over the 
funnel and becomes hot as It flows down. Almost any 
degree of heat may bo obtained by regulating the Sow 
of water with the valve. The (pent gases from the 
gae burner paae up through the funnel and out to tho 
atmosphere. Borne arrangement may he made to con¬ 
nect the water and gas valves so that they will be 
tamed on simultaneously, thus obviating the danger 
of overheating the funnel 


A simple method of rigging a steam box for boat 
work Is as follows Take a common waah boiler, pat 
a 1% Inch hole In the cover to receive a short piece 
of tubing 2 or 3 Inches long, which should be soldered. 
The steam box la made of wood, of any length desired, 
and a boat 10 inches high by 8 Inches wide Inside 
Make s couple of chocks hollowed out to fit the top 
of boiler cover, and nail them to tbe box Cut a round 



ITXAll BOX OOgROTXD TO A WASH BOILBB. 

hole In the bottom of the box to receive the tubing 
that has been placed In the cover of tbe boiler Be 
careful not to allow the tubing to project inside the 
box The ends of the box are generally stopped op 
with old rags In operation put about a pailful of 
water in the boiler m the cover on, and then lift the 



itiai box oomnoTxs to a oABT-imoi mrmxx. 

steam box and place It on top of tho cover, allowing 
the tubing to enter the bottom of the bhx 

Another method of constructing a steam box haa 
been devised by 'William Bill, a boat bnlldsr It Is 
made by taking a cast Iron muffler, plugging the lower 
end, and connecting a short length of U4 Innh pipe 
to the oppoelte end A tee le put on the end of the 
pipe with a abort piece of 1H Inch pipe (crewed Into 
the tee at right angles to the muffler piece. The upper 
end of the tee le plugged up with a wooden plug, If 
there la no reducer hshdy 

Bore a hole In the wooden plug, and screw Into It a 
short piece of Vi Inch pipe, fitted with a stop cock 
of some sort Above the stop cock, place a can or 
wooden paint pall, which Is quite easily attached by 
simply boring s hols in tbs bottom and screwing to 
the short nipple above the stop cock In operation, 
the muffler is placed in the stove with a coal or wood 
fire A piece of sheet Iron with s hole through which 
tbe pipe projects, serves is a cover for tbs stove. 
Water Is poured Into the paint pail tad allowed to 
ran down Into tbe muffler as desired, A wooden 
steam box mounted on legs is connected to the muffler 
by tbs 1V4 Inch pipe This style of boiler la mot Injured 
If It bolls dry, and Is freqaentlj red hot when the watar 
is pot In This, of course, makes it "flashy," but 
otherwise no harm is done, as tlx pip* Is of suH clsot 
Mas to hand!* all th* steam that fat generated. 


um *■>' an* or mat 

A boat d0afc*'ip«p «k p*** d f» attach* pf'- 


during th* othor halt It may ha eovand with rata, 
daw, or salt whter. And on this amount th* major tty 
of boat bonders calk th* amm*, which doe* not make 



Have the wood thoroughly seasoned end make a 
nice fitting joint for the deek plank that you are 
laying next to the plank sheer 'When thin Is done. 


burnisher of some kind, burnish down, with quite a 
pressure, the comer of the jointed edge, aa In Fig. t 
of the accompanying drawing. Thla of course com¬ 
presses the wood Now plane the wood down on the 
jointed edge, making a true comer again This Is now 
ready to fasten on the deck carlln* Proceed in Ilka 
manner with th* rest of the deck planks. The Joints 
on a wooden tank or vat can be made tight by the 
same prlnoiple Instead of burnishing the comer a 
round rod Is laid tn the renter of the jointed piece and 
with a hammer Is forced nearly half lta diameter In 
the wood (Bee Fig 3 ) This la planed down until 
there la no groove left, each joint la treated In the 
same way When the wood 4s moistened, the part that 
has beea oompressed by the round rod will expand 
This produces a very tight Joint. 


TO niYUI OBSTBUOTIOX OF THB fXXD TOT 
II AUTOMOBILES. 


Among the worst and most cosily troubles of th* 
amateur motorist are those connected with the piston, 
and If he Is unable to discover the canae of the dis¬ 
order he may have to pay heavily for curing that 
which aonld be avoldod by observing the following 
simple precaution 

Recently whon my englno failed to work properly I 
determined to look Into the matter myself, and started 
by removing the cylinder heads I discovered small 
particles of metal around tho edge of tbe cylinders 
and tho cylinders themselves were scratched up Trac¬ 
ing this to Its cause I discovered that the feed pipe 
was almost clogged up with small particles of corroded 
copper Going further, my gasoline tank showed signs 
of corrosion ahlrta I attribute to poor gasoline, con¬ 
taining considerable moisture thereby causing corro¬ 
sion of the copper tank After giving my tank a thor¬ 
ough washing and scraping I bad It electroplated lnstds 
with a coating of tin All particles of metal wore re¬ 
moved from the cylinders, tbe feed pipe was cleaned 
out, and the parte were connected np I have been 
running my motor for the past eight months without 
the trouble recurring, and have saved myself tbe coot of 
s new tank 


HOW TO MILL A HOLX OXHTBAL Iff A BAB. 

It Is a rather difficult matter to drill a bole In a 
bar and keep the hole central. Tbe accompanying 
drawing shows a practical kink. A piece of tool steal 



A la caught |n th* lathe chock, and is turssd gad 
bored *0 th* hola will ran true with tho Mtglde dial* 
eter Th* outside diameter h tnrnod the exact Me* 
of bar « which la to be drilled. Th* her » Iff 
placed b a via* as (hewn, the drill jig A1* p|ao*d *a 
top of the Job, and the via* Is than tighten** ^ A* 
Jiff safl th# her at* of the sum dlawtor. Q* 0* 
will bold them both ***7 rigidly wM* thabpr M «* 
log bond. 

■V ■ ' i >' 1 i t. 
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in nun AT K<HU00. lea are on exhibit either la a fresh ( 

(Concluded from page 418.) dltlou or as preserve; and even such i 

loft ooutaln everythin* relating to torlala aa (lab oil, guano meal, etc., 
phytic*] oceanography, that la. the represented 

physical Investigation of the sea, com- Another subject of great Interest, and 
prising all kinds of Instruments, such aa which will have to be further developed. 
Bounding devices with samples of the comprises all kinds of Ashing lnatru- 
aea bottom, battles Intended for taking ments (boats, note, etc), either in the 
water samples and reoordlng the t«m- natural else or In the shape of dlmlnu 
psrsture at a given depth, apparatus for Uve models Many scientists and the 
Investigating sea current* and ths den- Prince himself have designed special 
•tty of ssa water, instruments for itudy- mechanical catching outfits for deepnse* 
lag the penetration of light Into the Ashing, while other Instruments had to 
depth of ths ocean, laboratory Installs- be constructed for gathering the micro- 
turns for the physical and ohsmlcal scoplcal plankton of the surface, Inter 
analysts of ssa water and sediments, a medlary acmes and sea bottom, aa well 
eoUsetUm of elements contained In sea aa for catching ocean animals of eape- 
water, etc. ' daily large also. All these manifold 

All thaae variegated exhibits have utensils are Indispensable for obtaining 
bean provided with labels In the three an adequate knowledge of the customs, 
principal languages (French, English, life, end evolution of those mysterious 
and German) which greatly add to animals, and apart from their scientific 
their utility and enhance their Inter Interest, are of much practical ntillty by 
national character. enabling suitable means of protection to 

The first story, which Is situated at *4 be ascertained in the case of organisms 
meter* above the sea, likewise oontalna lending themselves for Industrial util! 
a large hall. In the center of which Is xatlon. 

exhibited one of the Prince's whale- In the same hall la found a represent 
boats with the whole of Its equipment stive collection of art subjects, Imitating 
On ths wall* are arranged six oompre- ths wonderful and moat variegated forms 
hsnslvs collections of photographs re 1st of marine organisms. Besides ths most 
be to the voy a ges of dlsoovsry organ- modern productions in this connection 
tssd by the Prinos, and all kinds of other are represented ancient Greek models 
ooetnoKraphlo subjects. To ths right of with picture* of Ashes, crabs, end dolph 
tbs entrance door Is located a switch Ins ss well ss Japanese engraving* 
hoard for Uw electric lighting. The T*o which show an admirable treatment of 
Mils adjoining the central kaU or* like- Ashes. 

win* taken up by glass eases containing The two underground or basement 
4 large variety of exhibits. Ths eastern stories opening on ths sea are Admirably 
-4*11. which la eventually to coo tain lighted, and apart from ths aquarium 
svnrythlmg qwoeetad with the ohsmlcal hall, an not accessible to, tf»e public, 
gpd physical investigation of ths oosan, being get apart for laboratory sad re- 
r «»d pari nf the sounding and Ashing search work. The uppsr basement Story 
|>stih|namfa. ft taken up" provisionally eon tains those rooms In which the collec¬ 
ts* JHTOn *aWaW*v. sspsslaJlr tJftoss cm tiong *r* made ready for exhibition and 
Mots* wtflk m*rip* indqgtriM. such as stqdy, tn addition to a number of private 
'the,, 'ttoajpe frlW it r * r^r sg piUi d by laboratories and a special library In 
ft Mvtaf stages Of mams- taadsd for th* bensAt of students In 
mmb, m Ortgtog («gp*elauy oosaaography. 

•~<he igsdhpmmrr <f, spral On the , Every' laboratory contains frsah-watsr 
■dr**;. Notarial* tad inlah s d and ssa-watsr ooadntts. and a special 
—Briefly sgp eris ss a tal table deelgnsd by Dr, J 1 
SkhaM. Dfrdetoe «# th* M attorn, snd 
Ifa sn f mhl * under test Can be 
Ip* •*» 6* say lengU of time. Two 
.cC flmos priTob- l« hs rat o ri »s an tn*! 
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to chemistry, ocean physics, physiology, 
etc, whereas the four remaining arc sot 

I apart for analogical, botanical, hlatolog 
Ic-al, etc, Investigations A large photo¬ 
graphical laboratory la Installed at the 
eastern end of thla atory 

In the lower basement story Is found 
a workshop destined for different kinds 
of rough work, especially the mounting 
I of big animals, such aa largo Ashes, 
Whalen, seals, etc The numerous appa 
tatua Installed therein are operated by 
a gas motor A special room la reserved 
for the dressing of Ash and whale akolo 
I tons 

Two rows of aquaria are Installed lu 
; the eastern wing of this underground 
story An enormous Iron-concrete table 
}1 40 meters in length, and 0 87 meter 
In width, parallel to the first row of 
aquaria (between the latter and the win 
dows) I* destined to receive a largo 
number of transportable aquarium tanka 
of various sixes, the overflow from wblch 
Is discharged direct on the table, the lat 
ter being mo Inclined that the whole of 
the water la collected In a central trough 
These excellently lighted research 
aqusrls will allow of a multitude of 
physical and biological researches In the 
Sold of oceanography In the small 
aquarium basins can be Investigated 
those smaller size animals which, being 
lost In the large aquaria, have to be con 
venlently Isolated In conditions corre¬ 
sponding to their particular mode of Ufa 
The sea water, derived from a rocky 
spot where owing to th* continual whirl 
pool It is always fresh and well aerated. 
Is thrown by two electric pumps to 64 
meters height From the receiving tank 
tbs water Is supplied over a fall of lev 
oral meters to ths aquaria, allowing 
these tanka to be automatically aerated 
The Oceanographic Museum thus la 
not only an institute Intended for the 
Instruction of the general public, but a 
center of scientific Investigation where 
students of oceAnography will always be 
sure to find an edulpment more compre 
henelvt than anywhere else In the world 

The Brine at Paris runs between two 
■tone walls In a channel that 4a spanned 
by many bridges The width or this 
channel may be seen by noting that the 
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(ConeMed from W 40.) 
trrpsnosomes which sre the speelfle 
esuse of the sleeplai sickness, snd there 
Koch slmborsted most Important prophy¬ 
lactic and ourstlre measures acslnst 
this most melancholy disease. 

This faithful servant of his rsoe never 
rested. Comln« from Africa, ha took 
pert In the International Congress at 
Washington, observing then “I wish to 
devote myself for several years to come, 
to further Investigations of these prob¬ 
lems"—end this In his sixty-fifth year. 

Thus Koch'i sojourn among us means 
this Formerly men folded their hands 
supinely In the pretence of horrible In¬ 
fections, now we know that by means 
extraordinarily simple and practical 
(how amailngly simple, after they have 
been evolved, are the conclusions of 
genius), by the rational use of our facul¬ 
ties, and by realising that we ourselves 
are coefficients In the working out of 
I our own destinies. It Is Indeed within 
our power to be rid of those Infections 
' which have up to our time prematurely 
de s t r oyed half our race 

TXI ooixnrriov or ktrrrsutxss. 

(Continued from page >84 ) 

In the cyanide bottle, where It will 
quickly die (9) However, care must 
| be taken In oil these operations not 
| to bruise tbe wings of the butterfly 
or moth. There are serious objections 
to this mode because the cyanide Is pots 
onous, and even the fumes, If Inhaled 
will prove dangerpua Although this 
method may yield good results to some 
collectors. I have always used s simpler 
and more effective way A bottle with 
a medicine dropper as a cork la filled 
with benilne or gasoline (8) The In- 
■ect la secured In the tame manner as 
previously explained, and a generous dow 
of benilne Is administered, which kills 
Instantly The benslne will spread over 
the whole ipectmen, hut soon evuporatee 
and leaves the Insect none the worse tor 
the bath When the Insect la dead. It la 
placed In a paper envelope made In the 
manner shown In 10 

gome of the large moths have greasy 
bodies, and will, therefore, have to be 
degreased This may be done by placing 
the envelopes oontalnlng the Insects in 
gasoline for twenty four hours or more 

Bpreading tbe Insects—If on reaching 
home there la time to spread the inaecta 
caught during the day they should be 
taken out of the papers and treated in 
the following way For use in spread¬ 
ing, a perfectly flat hoard with an abso¬ 
lutely smooth surface, aome insect pint, 
some pieces of plate glass of different 
alsea, and a few needles stuck Into ms 
sticks are needed Tbe Insect Is tsl 
between the thumb and the Index Unger 
sad an Insect pin Is pushed through 
thorax, as demonstrated In 11 With 
broad-tipped tweesera, which may bo pi.. 
chased at any Instrument maker’s for s 
small sum the wings arc taken hold of 
where they Join the body, and are gently 
bent open until they remain In a horizon¬ 
tal position Then tho Insect Is placed 
upon the board and the pin Is pushed In. 
Now s pin Is Inserted behind the heavy 
vein, and the wing Is gently drawn for¬ 
ward until Its baas is perpendicular to 
the body The pin Is pushed Into tho 
wood This operation la repeated with 
the other wings, and strips of glass are 
plaoed on them to press them flat Tbe 
pin wUeh was fliat thrust through tbs 
thorax la now gaxtly axtractsd While 
tbe pin fs bttag withdrawn, the pfaoao 
of glam shauld ba bald with tho thumb 
and tbo irstUngm of cos toad, Tho to- 
toeM an toft 06 this tovd for a wuak 
or two, and acy than to mkan* ta 
■Mating fit). U tbe testa harp 
( fta tais i <» rm m-i 
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, T , tgoto ma x /rot> »oo gft.)- 
bMs left for an? leagtb of tine ta- the 
triangular papers, the; non flrst bs re¬ 
laxed or aottened. TM» may he done by 
placing then over night between moist 
Cloths In a bon, adding a few drops of 
oarbollo ecld to prevent mildew The; 
ebonld then be spread In tbe manner 
previously explained. s M a i 

Mounting.—Tbe lest etep In tbe preeer-- 

ration of the Insects le the mounting Urn A FOX MOT 

There are rarloua wsye In which thti i ptjfoy 

may be done, bat tbe writer knows of 

none better than that Inrented by Denton a«ifeib«wou.D 

Brothers of Wellesley. Uass Cases of Mass tala Wats. iHSStr, 

glass are made, rarylng In alse with tbe ** o^n aTrid. ihn'bM 

elM of the Insect to be Inclosed These ... “ “ MF6 '. CO ' 

esses permit of a clear rlew of both the _ irnmn, at—u 

upper and under side of the specimen, — 

as tba top and bottom are made of glass. CP ARK 
The Ineect la anpported by Its wlnga on 

a glaaa shelf (16) When the Ineect Is Cautrsctloo Simp! 

placed In poaltlon. the top which le , , J' 

hinged at one edge la cloaed over It and coil smt condenser 
la seated with the psaae-partout binding bJJ'to'SSk. 

which forma the sides of the bos Bo i «wjne ignition 


The monnta 
ranging from 
Other monnt with which 
be obtained—the Rlker 
These mounts consist of a neat c 
bos having a glaaa top cover and Oiled 
with One cotton batting. In whlih the In 
sect le readily embedded The glass cover 
when closed holds the Insert In place 
The only objection to these mount* la 
that both sldeti of the Ineect ere not vlel 
ble, and therefore two specimens will 
have to be mounted to show both the up¬ 
per and under sides. Rlker mounts may 
be obtained from all Instrument makers 
having a natural history department 
Collection of Specimens —Now that the 
method of mounting and preserving the 
Inserts Is known, the next thing to be 
done Is the collecting of specimens But ! 
terllles msy be found In the open fields 1 
whlih are covered with wild flowers or 
lu the sunny openings In the wood* Here 
the collector must stalk them Never run i 
after a butterfly You probably will uotl 
rateh It and moreover may scare others 
resting near As soon as the butterfly 
alights upon a flower, approach It care¬ 
fully until within about five feet, then 
with a rapid sweep of the net capture It 
The moths are harder to And been use 
they fly at night The method most often 
resorted to by collectors Is known as 
sugaring A mixture of brown sugar, 
stale beer and molasae* Is made, and at 
dusk Is painted upon the trees. In a few 
hour*. If the locality Is productive the 
moths will be hovering about the trees, 
In abundanne, keeping tbe collector busy ' 
half tbe night , 

Naming and Claaaltying—When the In¬ 
sects are mounted thev will have to be 
named and classified Butterflies and 
moths belong to the order called Lrpi 
dopfere Few people know tha difference 
between butterfles and moth* There are 
several great differences In the flrst 
place, all butterflies have club-shaped an 
tenne or feelers, that Is, the feelers ter 
mlnste In a rlub All member! of tbe 
order Lepldoptera which have not club- 
abaped antenn* are moths lu tbe sec¬ 
ond place, all butterfles are diurnal that 
Is. they fly by day, while moat of the 
moths are nocturnal or fly by night 8ev 
anil minor differences may he noted, the 
first of which Is. that butterflies generally 
hold their wings erect when at reat.j 
whereas moat of tbe moth* fold them 
down Secondly, butterflies transform 
from the caterpillar stage to the winged 
stage In a naked chrysalis, and moths 
have a covering, no matter how primi¬ 
tive, which la called a cocoon. 

Reference Work,—In all entomological 
work standard hooka art necessary tn 
order to Identify tbe specimens. Dr Hol¬ 
land*! Butt e r fly book and his Moth are 
ktandard American worts, and In them 
may he found catered plates comprMag 
picturea of tsoet of the butterfliei tad 
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How Would You Lite to Have 

A SUMMER HOME 

Built, Furnished and Equipped with 
Garage, Automobile and Motor Boat for 


92,000 


Esther Singleton tells how the above may be purchased 
in her article which appears in the June number of 

American Homes and Gardens 

The article specifies the cost of the house, the garage 
and the boat house; the cost of the automobile and 
motor boat It also gives the exact cost of each article 
of furniture and each piece is illustrated, so that the 
reader can judge for himself whether the objects described 
appeal to his particular taste. 

Copies of this number of 

American Homes and Gardens 

can be purchased at news stands, and in the 5ubway 
and Railroad Stations. 

Price, 23 Canto 

MUNN A COMPANY, Inc., Publishers 
361 Broadway, New York, N. V. 


a aciond Index whlih remains fixed when 
the first returns to the nro mark the 
Instrument automatically registers the 
effort required to produce a glvi n 1m 
presalon 

The figure thus obtained Indicates only 
tho vertical effort or effort of pressure 
but there Is always a horizontal tompon 
< nt of grt alt r or less magnitude and thla 
la reglsti red by a horizontal or traction 
dynamomitir, whlih Is atlnthed to the 
sliding horizontal steel plote 

Either of tin dynamometers can lie 
used alone or both ran be employed 
slmultaneoiiHly In this way It Is possl 
ble to meaanre the horizontal and the 
vtrthnl efforts HI parately or In rnmldna 
tlon In thi latti r caw- M Bcrtlllon has 
found that, ng might be expcctod the 
horizontal effort is always much smaller 
than the vertical or pressure < ffort For 
example, using a lovtr 20 Inches long a 
vertlral pressure of 1 300 pounds was ob¬ 
tained simultaneously with s horizontal 
traction of 330 pounds A strong man, 
operating on a hard walnut plank ran 
develop a pressure effort of 1 300 pounds 

Tho apparatus inn aim lie turned over 
on Ks Ride so rb to place l he experimen¬ 
tal board In a verthal poaltlon for the 
purpose of Investigating the Toning open 
of a door In this case a Bemud plcec 
of wood Is liilrndin ed to represent the 
Jamb of the door The game arrange incut 
In the nurmnl position or the apparatus. 
Is used for Innstlgutlng the opining of a 


Ing to the part of the tool bv which they 
are produced Tin word 1 foulOe Is re¬ 
served fnr llie Impngglon mnde liy ths 
imliit of the tool ornurc" for the notrh 
made by thi body uf the tool In pressing 
on the edge of a door or piece of furni¬ 
ture, and the word “peadc for the In¬ 
dentation produced by the elbow of a 
'jimmy or similar tool on a plane sur 
face For the Identification of the ton] 
the mrst valuable evidence Is furnished 
by the 'foulde" 
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A T the time when the plan* tor the 3,100-toot 
Hudiion Rlvtr bridge were under discus¬ 
sion and It woe generally accepted that 

the only type ot structure that would lend 

Itself to the then unprecedented span or 8,100 feet 
waj cither the cantilever or the nuHpenalon bridge, 
there appeared a remarkable paper by the well 
known bridge engineer Max am Endn, In which a 
design waa presented for a steel arch bridge o( 3,000 
foot span, which was to be erected on the cantilever 
principle, the load, during erection, being car¬ 

ried by tying It back to suitable shore anrhor 
ages until the final keystone was In plare In 

a recent Isauo of Knglneerlng News, a similar 
proposition la made by Charles Worthington, lor 
the construction of an 1,800-font steel arch at the 
Quebec Bridge crossing The elevation of the bridge 
shows the characteristic beauty of the stei I 
Mr Worthington Is convinced as the result 
study of the problem, that not only would 
of this magnitude be practicable, but that In 
coat It would compare favorably with a brti 
on the cantilever or the suspension prlncl 
vlded, of course that suitable abutments i 
vlded to take the enormous horizontal c 
the thrust This It la proposed to do by 
a huge concrete strut, or com 
ground, extending from the base of the pie 
rock of the r/ier bluffs Kerb strut 
aud »8 reel In width, and should 
sufficient for Its purpose 

Certainly, the most difficult problem Is that vjr Mo¬ 
tion, and Mr Worthington proposes to solve IWe 
ths original method of building an erection Wud 
slon bridge entirely across ths site, and auap- >iu 
the Individual voussolra, of which the main m > 1 
composed, from the cabins, the lower ends of the 
latter being provided with adjustment devices by 
whlcb the voussolrs can be held In proper position 
during erection The abutting faces of the vousaolra 
would be accurately machined and provided with 
flanges by which each smtlon after It waa lowered 
Into position would be secured to the erected portion 
of the arch The arch consists of four parallel riba 
of hollow rectangular seulon, each 31 feet deep at 
the crown. 13 feet deep at the skewbacks, and 9 feet 
wide When the keystone of the crown had been low 
ered Into place and riveted np, the suspended cables 
would be alaeked up and removed, and the whole sus¬ 
pension brldgf taken down leaving the four great 
riba of the arch ready for the erection of the sup¬ 
porting columns and the superstructure of the floor 
The element of doubt which eutera Into this design 
Is due to the system of erection adopted It Is ques¬ 
tionable whether, with tbs flexible support afforded by 
the iiisiiension cable It would be possible to bold 
the voussolrs with that absolute accuracy and rigidity 
whlcb Is necessary It Is well understood that dur¬ 
ing erection voussolrs must be kept In exset position 
hj absolutely rigid falsework. Max am Bndo waa 
able to secure this rigidity by designing a frame-mroh 
bridge, and tying back the successive sections, aa they 
were added, to rigid anchorages on either shore Fur 
tharmore because of the great weight of the bridge, 
whoae dead load over the whole 1.800-toot span la 
estimated at 20,000 tons the erection 
bridge would have to be extremely heavy and costly 
It la but ralr. however tn .quote Mr Worthington aa 
■tatlng that the estimates of the total coat of the 
structure Indicate that It compares very favorably with 
the coat of a cantilever structure, even If the elabo¬ 
rate erection plant be considered to have no subse¬ 
quent salvage value 


Scientific American 

OX TSOTIAira IBU I* AS AXWrUtt. 

I T Is doubtful If any one, among the many t 
sands who have witnessed Hamilt 
1 st flights et Mlneola, Ismg Island, and wtmdered 
at the bird like facility with which be performed 
bis evolutions, realised that bli success waa the out¬ 
come of some els thousand miles of actual flying which 
he had done during the past six months 

In qualifying for the degree of "bird man," Hamll 
ton has served a long apprenticeship eud has trav¬ 
ersed the whole gamut of aeronautical experience, Ot 
light but athletic build, quick but cool, end richly 
endowed with that Intelligent daring which (• so 
essential to success In aviation, be haa probably had 
n more varied experience In the air than any other 
living man He has been carried up by kites, haa 
not hesitated to cut loose tn gliders at disiy alt! 
tudes, and sweep through perilous distances to earth, 
and with balloon* both spherical and dirigible he 1* 
altogether familiar With much accumulated ex 
perlence of the “feel of the atr" at command, and with 
his rich endowment of the natural qualities of an avl 
stor, It was Inevitable that, when Hamilton took 
his seat In an aeroplane, bo should quickly become 
ous of the moat, If not the most, experienced and suc¬ 
cessful exponents of the new art of human flight. 
Starting last November with a Curtis* machine, he 
has spent the intervening months In touring ths ooun 
try and teaching the public tn what a pitch of per 
faction human flight has been carried Four days a 
week, for the past six nr seven months, h* haa given 
exhibitions throughout the country, largely In the 
West and Southwest, making on each occasion four 
or five different flights Hamilton estimates that the 
total distance that he has flown through the pathless 
sir In the Intervening period la approximately tlx 
thousand miles, or sufficient to have carried hldi from 
New York to Ban Francisco and back Just here we 
should remark that It la fitting that a Hamilton should 
leave hi* Impress so strongly on the pages of aero¬ 
nautical history In the United States, since he is a 
direct descendant from John H Hamilton the brother 
of Alexander Hamilton, John H being the great great 
grandfather of the present Charles K. Hamilton 

^conversation, and at the request of 
i summed up con 
ted during these 
a wide variety 
irred points In 



the government 
gages showed that on the afternoon of ray exhibition, 
the wind was blowing thirty three miles an hour 
My 8-cyllnder, B0 horse-jiower Curtiss machine was 
brought out, and held In position facing the wind 
As the propeller revolutions increased, the thrust 
reached a point at which the machine began to lift, 
end on letting to, the crowd were astonished to see 
me apparently flying barkward Aa the motor gained 
velocity, I first became stationary over ths starting 
point, and then, with full power developed, traveled 
over the ground at a speed, relatively tn the ground, 
of ten to fifteen mile* an hour" On another occa 
slon, at SL Joseph, Missouri, Hamilton rose and gave 
successful exhibitions In a wind which the local gov 
eminent anemometers registered at thirty nine mllea 
an hour Hie young aviator considers that the bugs 
boo of the wind has been eliminated, and that from 
now on the skilled "bird man" will no longer wait 
around for three-fourths of a windy day In the hope 
of making a flight In the remaining fourth It Is 
not the velocity of the wind, but the sudden changes 
In the velocity, that constitute the peril In • gusty 
twenty-flve-mll* wind, the velocity will suddenly 
change. In the puffs, from fifteen to twenty-flve miles, 
a difference of ten mile* per hour, and the range of 
difference Increases with the Increased speed of the 
wind. 

Automatic Covtsol —Asked for Us opinion of ths 
value of automatic control, such as might be afforded 
or by the gyroscope, Hamilton 
surprised us by affirming that he did not believe In 
such control "The pendulum effect would tend to 
become rhythmical, and the swing might be In the 
wrong direction at the critical timet on the other 
hand, the resistance of the gyroeoo p e would be too 
rikld, and in sudden grata |t tqlght be i«ch as to 
cause the breaking of the plane* by transverse Mot¬ 



to throw the machine down and gam velocity; and 
thirdly, the rear vertical rudder must be swung over. 
These movements most be done with Judgment and a 
delicate touch, and It la dlfBontt tor me to understand 
how the sensitive hand and intelligent mind et the 
aeronaut could he replaced by purely automatic appll 
ances la a complicated evolution ot this kind Fur¬ 
thermore, for perfect control, there must he a Certain 
amount ot anticipation of what la going to happen. 
Experience teaches the aviator to recognise different 
atmospheric conditions, he adjusts himself to thee* 
end In hi* manipulation of the control, anticipates the 
vagaries of the wind These are ocmdltlons which a 
purely automatic control could never meet” 

Wun Bubfacr akd Bran.—Hamilton looks for con¬ 
siderable Increase in the speed of aeroplanes In the 
near future, and believes that some of the more pow¬ 
erful machine* now being bntlt will have made seventy 
miles an hour before the close of the present year As 
to the far future, the high-speed racing machine will 
probably be a monoplane, with long, narrow wing*, 
affording small supporting surface relatively to the 
horse-power One of the most Interesting facts de¬ 
veloped during the varied experience of the past tlx 
months waa the accidental verification ot the Impor¬ 
tant principle enunciated by Prof Langley, that the 
higher the epeed of an aeroplane ths less Is the neces¬ 
sary sustaining surface rt happened that tn adjust 
lng the engine at the commenoemept of an afternoon 
exhibition, the Intaka valves and carbureter caught 
fire, and several panels of the central ooverlng of the 
upper and lower planes were burnt out, leaving only 
1B0 out of 350 square feet of surface Intact Rather 
than disappoint the assembled crowd of 8.000 people. 
Hamilton determined to try tor a flight Ordinarily, 
a 100 to lBO-foot run would hay# been sufficient, but 
In this case It was not until the machine had rqn over 
1,000 feet, and the engine was working at Its maximum 
power, that the machine lifted Immediately Hamll 
ton discovered that he was flying much faster than ho 
had ever done before, which, of course,, was strictly 
in accordance with the above-mentioned law of 
flight 

Here Is a hint that the racing machine of the future 
will have some system for reeling, which will allow 
the sustaining surface to be reduced, and skin friction 
eliminated as the speed Increasr i Conversely when 
flying at El Paso, In the rarefied air due to ail eleva¬ 
tion of 3,880 feet, Hamilton found at first that he could 
not get off the ground at all The sustaining planes 
were lengthened, and 136 square feet were added to. 
the normal area of *60 square feei With this Increase, 
the machine rose, and successful flights wars ac¬ 
complished. Aa the result of this experience, Hamilton 
believes that records of high flying In which, the ma 
chine reaches the rarefied strata of air, should ba ac¬ 
cepted with considerable aautioo 


Not very long ago, Umber was selected entirely 
according to It* external appearance The diameter 
and length of the piece, the stralghtnea of grain, 
sometime* the weight, sufficed to determine both It* 
commercial value end Its destination At that time, 
on account of the difficulty of transportation, woods 
of local origin were almost exclusively employed. It 
Is very different nowadays. With tbs Increase In 
consumption and the decrease tn the local production 
of wood, It has become noceeeary to transport timber 
of every variety and of many places of origin. Fur¬ 
thermore, the diversified industries of the present day 
require a correeponding diversity In the wood em¬ 
ployed For one purpose, the Important quality is 
hardness, for another, elasticity; tor a third, ease of 
working, or resistance to attack by external agenda 
It is evident tint vary different qualities an required 
for an nmbrefkr handle, a hart*' stove, a bHllgrd cue, 
a carriage frame, etc. The head magnifying glass, 
whlob was flm employed, has ceased to euflee tor 
the exact determination of the structure of wood. The 


sections of a specimen of Umber/th* oomuptrefpa nips 
and the proper Industrial sn»pl<W<0t of whtob it is 
dtolred to determine. Ftae^mln a**,' titit&WttJM - 
cdu assure ths solidify and ngut**^ which are re¬ 
quired in t -- • ■ • 
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VrtpmA ftTpbto* tlu 
;&&*%. tb* head* V spedaity-trainsd civilians, who 
to wltMfnTot ft* active parries (u 

rv5SBW-N ••«■• »**»* article ok' the sit Mall* 
Vfrtt^oompq'teda tor the Delaware A Hudson Sail- 
'egti, It i*M to note that to* ttmr frame* ot 

4* W*W~*A votthlng about *,000 pound*, are 
-v bbtit if taiadlsto eect Keel, having a tend!* strength 
' of IMS pounds per square inch and aa elastic limit 
W square Inch of 46.M4 pound*, aa determined by 
toata-nad* while the frames war* at the foundry. 

4 dtopatdb front Berlin atatea that the “Too der 
'Thun," the flret of the German dreadnought crolaara, 
Mbeitod, on haf preliminary trial*, a apaad of II knot*. 
TW*. If true, place* her, in respect of apaad. abreast 
, at the British "lerindWea." The lateat aecoonta credit 
hip'Witt earr/to* elftrtll-lttch gun* diapoeed In four 
' faTraU, one forward, on# aft. and two aa echelon amid¬ 
ships. The dlaplacaroaat is about 18,000 ton*. 

ri|WM just compiled by the Pennsylvania Rail¬ 
road iratem show that although In -IMS and 1908 its 
vartoua tine* carried a total of 899,7(8,(68 paaoenier* 
<* Its -14,000 miles of track, only one passenger was 
killed as a result of a train wreck, in other word*, 
the ebanae of a paaaongr losing hie life In an acci¬ 
dent On the Pennsylvania Railroad system was one 
out of about *00,000.000 

Theaml beard which conducted the teats of the 
ship brake recently fitted to the battleship “Indiana” 
report* that, though It Will atop a vessel in a abort 
distance, it 1* unsuitable for naval use*. It con 
Ildar* that unto** the brake were constantly employed 
it Would become clogged with barnacles. It would 
also increase the danger from torpedo attack, would 
bo dangerous in clow evolution, end would at all times 
somewhat retard the speed of a ship 

Secretary of the Krvy Meyer announces that he hai 
approved the plana of the two new battleehlpa which 
have been voted by the Senate and House. Each will 
be of 17,000 ton* displacement and will oarry an arma¬ 
ment of ten of the new and extremely powerful 14-inch 
gnus. In general appearance, In armor plan, and in 
disposition of the guns the new ships will resemble 
tlje “Florida,” which was recently launched at the 
Brooklyn navy yard. 

A oompadaoa of the strength of the navies of the 
world In dreadnoughts shows that Great Britain has 
seventeen of *61.700 tons displacement, Germany thir¬ 
teen of *76,000 tons, the United Bute* ten of 841,(60 
ton*; Japan six of 118,410 ton*, Russia four of 88,000 
torn and Italy four of 80,000 tons. Prance baa none 
of the strictly dreadnopgbt type, either built or build 
lug. The above flgtunp Include both ships completed 
and those under construction 

■ollovr (tael meets are not the only kind that carry 
away. The English racing yacht “Brynbild" raoently 
lost bar solid wooden mast which. In falling, seems to 
hava driven through the light shell of the yacht, caus¬ 
ing bar to All and sink In fifteen minute* The “Bryn 
hi Id" was racing against the seventy-footers "Sham 
rock” and “White Heather.” Usually the falling mast 
entirely clears the bull, as happened In the case of both 
’Oofumbla" and “Shamrock” 1 and III during their 
respective “America” cup racing seasons. 

Nth# board of *ngin**r* appointed by the Beard of 
E stima t e of this city to pass on the phut to distribute 
the new DatsklU water- supply In the various boroughs 
bar w su ns of a deep tunnel, one hundred feet or more 
below the surface, has reported that the tunnel would 
east holy »M,000,000, aa agate* 447,000,009, which 
Woqdd b* the coat of building a system of pip* lints. 

ortooMwleal dr* cost end steal! future no* of main- 

The (star dreeduoaghts wbtoh are Being built for 
jflh fcusahto navy In Russian yards wtlT have several 
. feVsT feitena. They will be 6fo fed loaf, 19 ft* 
BgaiiTW »006 tens displacement, and Witt 4*,fx» 
'^ tofswpdWK'.are dtoUpod to lAatt tt Knott ha 
' mmsiyt Bt,-tW4|ve Wnck guns k to be BMuatSdtt 


V* ifctach guns k to b 
a*sfMed«n ttaotn 
a tip&r d*?k, me ton 
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dap*. Baldwin and Joseph gayteour both gave ex- 
eaUant demcamtrattosa cm tha 4th instant of their pro- 
fiakecy to flying their msehtnea The latter** biplan* 
k a standard M- to me- p ower Curt 1st, while Capt Bald 
win has a Curt las machln* with a toll like the Fir¬ 
man and with a chain-driven propeller placed back 
of tt* planes and eonnseted to the t.Vhone-power mo¬ 
tor. The propeller used k somewhat larger In dtam 
star and of higher pitch than that ordinarily cm 
ployed 

Jeoqoes da Leessps crossed the Channel on the Slat 
day of May by way of Calais to Dover with a Bldrlot 
monoplans, and thereby won the Rulnart prise of 18 000 
franca. Count de Leasep* started from the same downs 
at Barraquea, near Calais, from which BlOrlot ascended 
on his memorable flight. The Count ascended at ten 
minutes to four o'clock In the presence of 1,000 spec¬ 
tators. His motor was a Gnome, revolving-cylinder en 
glue of 60 horse-power At a height of 1,600 feet be 
was lost In a heavy fog The torpedo boat “EacopoUe,' 
which performed a simitar service for BlAriot and 
Latham, accompanied him, but found It impossible to 
keep up De Leascps was unable to adhere to 
his course, partly perhaps because of the fog, and 
as the "Bacopette" entered Dover, no one knew any 
thing at all of De Lesaeps. He bad landed about two 
miles to the north of Dover, near Bt Margaret, and 
glided down a diet anna of about two miles after shut 
ting off bis motor He alighted at twenty two minutes 
after four, after a Journey of forty-two minute*. 

After Oonnt de Lesssps 1 * flight across the English 
Channsl with the BI*rlot monoplane on May 81st 
(which was the second time this trip had been made 
by any aeroplane), the Hon Charles Stewart Rolls, 
who waa the first Englishman to fly with a Wright 
biplane, on June Snd succeeded to making a double 
crossing from England to France and return The 
■tart was mad* near Dover at 6 SO P M, snd Mr 
Rolls covered the 11 miles to Sangatte near Calais 
In 86 minute*. After circling twice above the cliffs 
he returned to England, and landed some distance 
from the coast. Altogether he covered 
In about 
oncee Qf the 
on another 

Duriagth* 
war* mads at 
are being used 
sty and 
new avlaton 
T A. Baldwin, 

Harmon made 


distance from 
whereabouts, 
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climbed Into hi# 
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flight waa made Oh tha 8th Instant In France by Lieut 
Feguant and Capt Maroon net on a Henry Farman W 
plane Starting from Chalons at 4 40 A M the ofll 
cera flew 17S kilometer* (10814 miles) criiee country 
to the artillery park at Vincennes, which wa* reached 
at 7 10 Thla flight of two and one-half hour*' dura¬ 
tion waa accomplished at a (peed of 43% mik* per 
hour. Capt Maroon net waa able to take photographs 
and make sketches that would have been of great 
strategic Inters* in time of war This Is the first 
practical demonstration of the aeroplane ftp- scouting 
purpose*, In addition to Its being a new world's rec 
ord for eram-oountry flying with two men In the ma 
chin* Another French aviator, Laboucbtre, flew for 
ten minutes with two passengers at Mom-melon on 
the same day 

Ft er ic as to attempting a long-distance flight from 
New York to Phlltdelphia and back, Mr Hamilton 
gave some beautiful exhibitions at bis skill In flying 
at Mtneola tt* first week In June He would rise to 
a height of from »00 to 800 feet and circle about, at 
the same time swooping down to within 16 or 20 feet 
of the ground and suddenly rising again. When he 
waa about to alight he would shut off the motor at a 
good height, and dive almost perpendicularly to the 
earth.' When only 10 or If feet from the ground be 
would level up his machine, and make an extended 
glide only a few feet above the surface. He appeared 
to rid* to the hi plane aa easily and with the tame 
skill that a ban back rider rides bis horse, and he 
■aimad to take as much enjoyment from hie dive* and 
Otter pranks as did the large number of Interested 
ypeotalorp. The machine be has need since la* win 
tor * the Identical racer uapd by Mr Curtis* at 
n to very teat, and kas ako dammstrated 

P ** K lhM UTi SudUea t** 


SCIENCE. 

Pnf Dr. Mergsaill, of Straitnirg, president of the 
International Commission on Scientific Aeronautics, 
will accompany Count Zeppelin on hie expedition to 
Spitsbergen this gummer, and will carry out a series 
of serological observations In that vicinity For thk 
reason It U proposed to hold the ''International week ’ 
of kite and balloon obs er vations. In which meteoro¬ 
logical Institutions in all parts of the world part lei 
pate, from the 8th to tha J3th of August, thla year, 
Instead of daring November, as previously Intended 
Bernard Brashes, director of the observatory of 
Puy-de IVlme. end professor of physics In tha faculty 
of sciences at Clermont-Ferrand, Is dead at the age 
of 48 Ho waa the author of many memoirs on pby 
ideal aqttmeteorological subjects, and of late had been 
promlnmt aa the champion or the new methods of 
weather forecasting Introduced by (1 Gullbert of Caen 
Hrunbea endeavored to explain on theoretl) al ground* 
the methods deduced empirically by Gullbert, but thH 
extensive polemics on thla subject in the scientific 
Journals have not led to any conclusive result* 

A fund has been established by Mrs B H Harriman 
for the collection of complete data on mammals and 
other animals of the North American continent Dr 
C Hart Merrlam chief of tbe biological survey of the 
Department of Agriculture, will resign from tbe gov¬ 
ernment service to take charge of the work Tbe late 
Mr Harriman was Intensely interested In natural his¬ 
tory It was with hla financial support that Dr Mer¬ 
rlam visited Alaska a few years age and collected 
data which added much to our geological and blologl 
cnl knowledge of that region 
Attempts are being made to produce textile lml 
tattons, equal or superior to natural furs In color, 
gloss, and adaptability to the ever-changing dictate* 
of fashion, and very much cheaper Tbe substitution 
would have the further advantage of releasing the 
natural skins, especially goat skin, for use aa leather 
Mohair and other long-staple wools are most suitable 
for this purpose A recent Issue of the Faerber Zel 
lung contains a detailed description of the process of 
making Imitation fur*. Including the operations of 
dyeing with acid dyes, precipitating manga- 
on the fibers, steeping in alkali, and 
rmlng the bitlrc shade produced by the manga- 
Into green, blue or grayish brown 
been well known that the rural popular 
la superior to the population or the cttlea, and 
population of the agricultural eastern provinces of 
is superior to that of the manufacturing 
provtpees in regard to Utneaa for military 
forty-oue large cities whluh contain one- 
tire population of Germany. furnish only 
f Its soldiers. Berlin makes the poorest 
all, rumlshlng only 3k per cent of the con¬ 
it should rnrnlsh In accordance with Its 
Hamburg furnishes 42 per cent of Its 
share, Bremen (6 per cent, Alsace-Lorraine 78 
i doth lenrles are made up by tbe eastern 
i* Prussia furnishes 140 per cent of Its 
West Prussia and Posen 120 per rent, 
3 per rent, Haxnny 134 pur rent Tbe 
average height ul the recruits from the uorth of Ger¬ 
many exceeds that of the recruits from the south 
The average height for the whole empire Is M inches, 
tbo average for Mecklenburg, Brhlcswlg liolitaln, and 
Oldenburg la 8# 14 Inches, end the average for Saxony 
and Bilcala la only 63% inches 
Car bo rood use, which consists essentially of silicon 
lurblde Is produced in the electric furnace from a 
mixture or sand, coke, sawdust and common salL With 
ton exception or the diamond, carborundum Is the 
hardest or ail known substances, stretching even 
corundum, which Is the hard>gt of natural stones ex¬ 
cept the diamond The com men Isl production of car¬ 
borundum was first accomplished by Acheaon, and 
the Carborundum Company which he rounded pro¬ 
duces In Its work* at Niagara Falla large quantities of 
carborundum, which ia in great demand as a polishing 
and grinding material Tbe carborundum hitherto 
produced contains a trace or uncomblned carbon and 
consequently bas a dark brown or black color, whiik 
makes It unsuitable for decorative purposes Recently 
however Frank Tone of too Carborundum Company, 
has devised a method of producing colorless and trans¬ 
parent crystals of carborundum, tbe refractive index 
of which is said to be even greater than that of the 
diamond These cryatala are produced by charging 
the furnace with a mixture of 30 parts of pure carbon, 
37 parts or quarts, 0 itarts of sawdust, and 4 parts of 
salt. All trace of color Is removed from the crystals 
by the addition or a small quantity of a metallic oxide, 
such a* oxide of chromium Aa the rerroillve power 
of the diamond la one or Its moat valuable properties, 
and the carborundum crystals possets this property 
In » still higher degree, these new gems may become 
serious rivals of the diamond, if they con be produced 
to mttsM* ttspaa and Uses, and can be cut and pot 
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A TELEPHONIC STETHO.SC 6 £ £ J? 

* * # 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 1 



Tclephoae nllf with i noisy removed 

Great li tercet bee been i enter d among Brltteh tote 


ltaalmol decree by the One adjusting scrsw W, ad by 
the action of the total correal passing through the 
routed end ground the winding X It ie the action 
of the local current operating through thin winding 
which forma and subsequently malntelne the ecndnc 
Uoa apace 

Thlg antomatlc adjnetment la eo absolutely per 
fact that the inatrtuneat mar be turned upside 
down ad y»t produce eosroely any appreciable alter 
alien In the value of the local current and ccrtninlr 
without exercising the illghtcst effect upon the action 
of the relay The regulating winding X however 
must not act when trereread by the rapidly varying 
telephonic oJrrenta and thla and la aaaurad by aur 
rounding the Iron under the coll by a rioted circuited 
copper eheetblng Bddy currente aet up In thla aheath 
tag by mutual Induction dee troy th« aalf Induction of 
the coll In the Instrument Illustrated herewith the 
contact between the reed P and the contact placet U 
end 0 la effected with metal pieces of hard osmium 
Iridium alloy the top contact being pointed like a 
pencil (Fig I) with the lower one flat and slflxed to 
the reed Both are polished and work under a smalt 
drop of thin oil 

The connections of the relay are shown In Fig I 
The telephone current! to be Intenklfled enter by the 
terminals 1 ad circulate through the winding B 
At C la a dry cell of normal voltage at X the low 
resistance regulating winding at T the telephone r 



phonic and medical circles In the Interesting devloe oelver of approximately 40 » 


Invented by Mr S G Brown which was recently de 
Mrlbed before the Institution of Electrical Engineers 
The vital feature of thla Invention la the a ictessful 
perfection of a telephone relay For may years In 
yen to™ have been trying to develop such a relay but 
have been baffled by difficulties wblrh may engineers 
have declared to be unaurmountable As tbe outcome 
of six years patient study ad experiment however 
Mr Brown ha achieved success as teats 
trunk telephono lines of Great Britain have stri 
demonstrated 

This r lay w 11 h le shown In the accomi 
III eiratlon ad the design of which may be gi 
d the explanatory diagram 


• resistance and at D dad 


la vary greatly magnl 


an ampere meter or enmtat Indicator The relay 
usually arts at Its beat 
phone contact la opened 
rent to half Its 
The extent to which It 
sry llnee la etriklng aa trials have demonstrated and 
that the Intenel 
of id la gCHWKI, “f Perceptible 



Hg g -The reed sad roe tact 


▼eloped upon entirely new llnee ad Is based upon 
the research ea of Prof J J Thomson Bar hart Kina 
ley ad others concerning the flow of electrons across 
a mloroecoptr air (a) between two conducting aurlacea 
at different potentials Bar hart found that when the 
metallic circuit la broken by a minute opening of 
the order of 0 000 000 G oentlmeter ud the metal at 
the point of Interrupt!'n le platinum the current will 
flow round the circuit ad across the opening ad 
when thla Interrupting epaoe which llr Brown terms 
the conduction si ace le slightly altered in length 
the resistance la varied and the value of the current 
flowing round the circuit la greatly affected This 
constitutes the fundamental basis of Hr Browns In 
ventlon for ha points out that this conduction specs 
la Just what la wanted for tho current carrying device 
of a telephone relay where microscopic 
movements have to be converted Into large CD 
changes But tbe dimensions of thla conducting 
are eo minute that It la a difficult matter to b 
and maintain It by methakal met 
he devised a method whereby tbe current 
across the conducting apace effects tta own 
in very much the same manner aa the current that 
paeaee through a lectrlc era lamp strikes and main 
tains the length of the arc 
In the diagram Fig 1 there Is a permanent mag 
net X which la continued by soft Iron polea right «p 
to, tat not touching the Invar steel reed P Two 
acta of col) windings H and K are wound round these 
•aft Iran pole extensions and the telephone currants 
to be magnified dtoMlate round the winding B and coo 
r by Vgeying the magnetism set tbe read P 



Thu stethoscope U highly Ingenious ad Its dsatgn 
U shown diagrammatlcalty In Fig 4 while the photo- 
lustration conveys a Idea of tte general 
i The transmitter If such It may be termed 
represented by A comprises a shallow brass osll faced 
with a thin diaphragm of ebonite This U placed upon 
the body In the region ot tbe heart or other organ 
to be examined as with the ordinary Instrument, ad 
tbe sound of the beat or movement la conveyed to the 
ebonite diaphragm then to the air within tbe tube B 
to which the transmitter U connected setting t£e 
metal diaphragm D In vibration The oontact pieces 
X ud 0 arc fashioned of aamlnm Iridium if being 
mounted on the diaphragm D and 0 on the steel reed 


i two ralaye In 
i la 

Moreover if a 
place of soft rubber be made to touch the read to assist 
the natural electrical damping of the reed the voice 
cu be transmitted more distinctly ad clearly than 
It the conversation were taking place in a room owfhg 
probably to the complete abeenoa of echoes 
The Introduction of the local regulating winding X 
converts the metal contacts U ud O 
of extreme delicacy securing s far finer degree of sen 
sitlranees than could be obtained by light pressure 
between carbons In view of this fact Mr Brown eon 
ttaued hi* Investigations and succeeded in evolving 
a electrical stethoscope whereby the sound of heart 



Flff ^Diagrammatic view to the stet ho s co pe. 

P The reed, together with tbe magnet X f Is eup- 
ported on s brass frame X pivoted or hinged at Its 
lower support 7 The conduction space is produced 
between the contacts U and O by the flits adjusting 
•craw W and by the antomatlc action of tta local 
currant flowing from the rail C through the v 




With such an Instrument as this tfea sound to (to 
heart beat la Intensified shorn the** times? But a* 
each m a gnifi cati on is tasuOdest tor practice) ygrpwss 
Mr Brown oonnaets Ms talephons relay, eg itora de¬ 
scribed to the transformer wtrae X and th* two Mr* 
manta bring sbosst a sound wegalflesHra to Shoe* ft 
times to mere 

Hts instrument has tos*ts«tot ft tta Ustf* 

Pita! wtaran Wto s«MtotM M^*to^»f c<toQte«<jh 
«*t*d heart dtftdft btofP *to MuraWana Mcefti 
that the lsitting tesdramapto 

—— 
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NEW SYSTEM OF COLOR 

• fee fiatwdaotiofi of the Luoier* autochrome said to be about as long a* that require* for ea 


rWek a eempcstte eolor pletara U 


Referring to tbe diagram, A la the leu baring • 
is attached to It which 
r the three Images and per 


t 

iacrach* 


Ik tt* difficulty of eeourta* duplicate oolor pho- 


The uw s y s tem we an about to dseeribe h 
particular futon, that duplicate color plctai 
he obtained ad HMIsm from the flnt negative ol 


hr Mr Frederick ■ Ina of thla etty and is q 
i la the war certain apparent dUBcultlee • 



aa reach u the aatoehrexn# plates the poeltlra trana- 
paranoia* ara made hr a separate process from the fin 
lahed UoaUrat, thus permitting the making of any 
n amber of t 


) for aee In the etereoeoopea the pro- 

1 ' oeee eleo permits of local treatment to modify tbe 
colors when and where desired with extraordinary 
facility a feature which will be greatly appreciated 
by the artistic amateur 

A special camera la required to make tbe triple nega¬ 
tives bat It Is very simple end can be used without 
change for all ordinary klnda of photography with 
plates or films 

When It la dealred to make e set of triple negatives 
for oolor photography a trichromatic plate pack 
consisting of three sensitised plates held together ss 
on* la need In the special plat* holder Instead of a 


primary colon The plate pack consists of a red 
sensitive and a green sensitive plate with the sensitive 
or film surfaces In contact held between a backing 
card and a blue-scnsltlve plate which la hinged thereto 
by a strip of gammed paper When the pack 1* In 
aerted in the plate holder the red and green- 
plates are retained by ledges and are pressed In ■ lose 
contact film against film by a spring on the lid bnt 
the bine-sensitive plate la made slightly shorter so that 
It falls or passes outward between the ledges. When 
the opaque slid* of the piste bolder la withdrawn In 
preparing for an exposure this plate fails outward 
Into the camera resting cm tbe bottom of the latter In eltlon efe"r 
a horisontal position at right angle* to tbe other plates lever on tl 

Alter this a yellow screen plate la dropped down from the slide of the 

the camera roof by mesne of a lever on the exterior 
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PHOTOGRAPHY 

The plate bolder la Inserted at the back ef the 
earner* under a ground glass frame held by springs 1* 
the usual way Foe using Is done by moving the lens 
Inward or outward through a tube on tbe rront 

It Is evident rrom this arrangement tbat the image 
on each plate must be exactly tbe earn? but that two 
of them will be reversed ene by reflection and 1h 
other because made through the glam* aide of I be 
plat* 

In making positive duplicate* on the film It k only 
necomary to reverse the position of the print from the 
positive-positioned negatives to make all three positive 
prints coincide when bound together between two glue 
plates to form one harmonious transparent colored 
picture The collodion positive film Is bo thin that 
accurate registration of the three films Is uut 
effected 

Tbe exposed plates are develojcd by lime develop 
roent aa a unit held In a special ra k they being 
separated open like the leaves of a book In a tank 
filled with an amidol developer The resulting neg* 
tlvee show no color bnt oontaln the color record In 
black end white and when finished ere available at 
any time for making natural color trmnsper nr-tee 

To make the transparent color prints the three 
neaettves are placed side by elds in a printing frame 
A sheet of collodion bearing a coating of blchromated 
Osh glue k laid collodion side down on the negatives 
the beck of tbe printing frame put In and then ex 



is shutter which la 


H and J represent i 
flexible hinge iHashed to the plate S the plate F 
being loose bnt held clomped between 11 and r when 


e In clearest sunlight The exposed sheet le then 
frame clamped costed side up on a 
glens end developed by washing with wator under a 
tap for a few seconds This gives three graduated 
low relief prints which are perfectly transparent but 
they are then cut apart and Immiraed In separate 
red blue and green dye baths for a few minutes (tbe 
dyes to be furnished In their proper colors > then rinsed 
off dried and superposed in register 11 make the com 
Piet* natural olor transparency The same negatives 
are available for color [ rlnts on papei but th pro 
color prints on | apt r are not yi I 
■o simple and aatkfa tory ae the transparent y 

or the camera and risk holder end 
for renylng the apparatus le si own li the 
It U quite compact and simile Fx 
these plctur s both In the form of lantern 
stereoscopic traneparen lee have been ahown 
hey possess a most pleasing hrllllan » at d 
coloring J ist as one wo lid like t > see 
ild lie mentioned that Mi It u it i 

suet ceded in develoi ing and pc rfet ting 
’tone and half tone three-color processes several 
o and may b regarded as one of Hie pioneers 
photography F r son e of these discoveries 
awarded the Progress modal of th* Roval 
111! Society of Ureal Britain th< Hliott ( ret 
of tbe Franklin Institute and a spe lal g> I 
n the I hotograi hit Society of PI Hal Iphln 
Informed that a company In this city undei 
the style of Ivor Inventions k soon to Introduc 
thk latest system which seems to be of a very pracll 
cal harsetor 


WIRELESS TIME SIGNALING TO SEA FROM THE EIFFEL TOWER 



BY F HONORE 

The wireless telegraphic station of tbe Hiffel Tower 
k now signaling Park Observatory time to all vessels 
within a radius of 1800 miles Tbe present station Is 
using 15 to It boraa-power When the new Install* 
tkm whose completion was delayed by the recent 
floods U finished 100 bores power will be at tho dlt 
poeal of the engineers end the range will be doubled 

A master clock which has long been used for the 
correction of mar In# chronometer* I* set up In s room 
of the observatory side by sld* with blocks that tele 
graph mean tlms to various centers In Paris and 
sidereal stocks which serve to regulate this mean time 
The master clock (n question itself Indicates mean 
time with reference to th* meridian of Paris Inclosed 
In a glass case and suspendsd from a wall so thick 
that vibrations in masonry sad variations In tempera 
tura cannot affect the mechanism It la corrected each 
day If necemmry by means of a siagasUc regulator 
Tbs rod of the pendulum carries a magnet the lower 
mi of which la spaced a few millimeters from a solan 
old Depending upon tbe direction of tbe current 
which la sent through the solenoid, the magnet Is at 
tre e te d or repelled thus retarding or ^ooelemtlng the 
beat pt the pendulum In tlria maimer a lost second 
fll regained in thirty-six minutes * 

Th* slook k ecnnectad by wires with the hey of 
th* rfrtim station of tbs SUM Towor At midnight 
Afjim Sbd fit U K the efcekworfc aotomatioaUy 
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oompleta* s circuit, thua actuating a How kay and 


The observatory Itaalf la not equipped to eend win- 
lew algnala but It reeelvw th m by means of a small 
aerial connected with telephonic receiver* On the 
other hand by meana of a Moral key In the circuit of 
an ordinary telesraph eyeten Independent of the 
clock the wlrelnu apiaratua on the Eiffel Tower can 
be operated from th oh* rvatory 

At the proi rr time each day an oOclal don* a tele¬ 
phone headpiece and proceed* to the work of notify 
In* resells at eea of the -orrect time One flnfer on 
the Morse key hla eye (lued to the end of a reading 
telescope the official watches the beat of the pendulum 
At 11 re be del reeeea the key and by mean 
signal* he attracts the attention of vessels In the 
range f a tl n At midnight the clock automatically 
signals the h ur This transmission of time Is ra- 
p at I twice as we have said namely at 1101 and at 
11 4 i recede 1 y other combinations of warning alg 
nalH Hence Teasels receive the time thrice In five 
n ut ■ 

The officer on board the veescl at sea Is similarly 
•quipped with a telephone headpiece and he watches 
e hro ometcr Instead of a clock Making due allow 
ance for loaslble errors of observation he estimates 


of action expressed by «* aad U (Art* m 
used In many oases where tba smm *4 it would b* 
sufficient) are to Be acc oun ted ter by Hu sa in uaa g a a , 
I do act object to th* loportatta of 




isans of dsrlvatlvs syllables. But po e a H a rt 
ties of national language which render mutual corn 


The unpractical nature of the drcumflaxed letters 
baa been Indicated It may he remarked here how 
ever that In point of system flamsnhof ■ letter* are 
very Inferior to the similar ones employed In the 


dosed a wW 4 

ted to . 

Motet* m, as * 

•to guide Pte t topaaoao motto,- 

the target, Mr Brewtertbaaght H ^ortacU) 


tftobtfe- m mp 

X&AKsstM 


In last week e a fnt » Avr 
hro Id d the fact that a new international language 
baa made Its appearance which Is a strictly sclent 10c 
alien pt made by an International eo mm lesion of phi 
losophore sclent lets and pllologleta to Improve Esper 
onto and to provide the world with an artificial lan- 
g lacs which shall be tr ly International Bom* Of 
our Esperantist friends have misunderstood the pur 
poee of the commission and do not fully realise th* 
scope of the Improvement which has been effected 
They have written rather heated protests against the 
article which we published We are neither Bsperan 
tlete nor Idolste but It teems to us that a fair examina¬ 
tion of the International Commission ■ work must 
convince anyone of the valuable eervloe which It r*U 
dered Below we republish Prof 0 Jasperses'* 
of the limited one of Esperanto taken from S 
book t ubllshed by the Delegation 
d IV ang o aua laire International 
Dr Zamenhof baa given ua an In 
of the way In which his language grai 
in his mind while he was at the Wa 
Before he arrived at the oonvictlon 
f r the votab lary must be obtained from 
and Oermanlc languages* and that the 
tag stock of International words must b 


them It arb t or ly but with 
system and brevity as poaalt 
noticed that such words are difficult to 
more dlfflcut to remember ha has un: 
tallied In the finished language a whok 
d priori formations which appear in 
frequent occurrence as who how where?' 
everywhere etc The ««! tempo and pro c*o 
ohoeen by the Delegation agree however m ch bet 
ter with the general character of language than the 
aeslorn and Mol of Dr Zamenhof 

Borne peculiarities may be accounted for by the 
Slavonic mother tongue of the author for example 
hla preference for slbllanta and dlphthongx which la 
especially evident In the Invented wards (# g oJW 
here vftiu each rrh even phi that phis until ph 
■ad h being pronounced uK j and oh) In an artl 
els In Zamenhof s Krestomatlo I find for example 
(p MS) hiul ttuj tenanlau/upkal ho) henrste) homo) 
Mu) anilatau jtHso/adt pri phi and (p MS) tion chi 
a shorn < or Mu la appro Ae to un ua aria Napoo oates- 
* dis tool osioudiris cM«) Uuj emtnmtaj bopo) Mu) 
etc The method of writing x Is also Bosnian 
ehsomesi cfcscmplo etc and also ckspedi ehsplodi 
also ho for *• French words with oi taka so In Be 
psranto when they are spelt In this way la *—<«« 
e g fro too ro tsolrto ouols otheawlse they are spelt 
with oi or oj a g foiro fofo foino Facto (radiate 



1 succeeded in producing one which 
lany respects superior to the attempt* of that 
A which has proved In practice a se r vicea b le 
very Imperfect means of International oom 


(Burnt 


d of the International pronmosr 


W* recently commented upon a Mil which Is being 
considered by the House of Representatives, the pur 
poo* of which U to compensate those inventors whose 
Inventions have been appropriated by tbs government 
Binee the publication of our remarks further tsatl 
many has been taken before the Ooaipltiee on Patents, 
which reveals th* hardships of as Inventor who an 
deavors to crest* something which WtU be of benefit 
to his Government which only th* Government can 
«*• and for which he has only eo* customer and that 
la the Government Itself 

(tee such Invention Is a torpedo system with a trol 
ley guide which wai oonoeivad by Mr TOUJam f. 
Brewster while he was with Mr Stem 

I at th* time Mr Edison and Gardner ^ 


corresponding to German auttpr ckm and mfeeftsJ- 
g4p**) The peculiarity of using th* adverb Instead 
of the adjective in such cases as veto* aeoaaa eidi It 
Is n eiyn a r y to see Is probably to be ascribed to the 
oorreepjmdence of th* Ruastan adverb with th* neutar 
predicate adjective This rule cannot be permitted 
however in an International i»"g"«g« because with 
• tm v*4 order It would be Impossible to say 
whether ***** were fiercer means it is really nseeo- 
Mry*or It to uesssartty true The oom pound par- 
feet (#M eqtoa eeMste, I have loved s I am havtog 
loro ) rpmjnda an* of tba Potiah bochohna. wnm 
fha Mtot not of the adjaattv* (la -a) toatmdof 
thsawtitvs (Zornanhc^k Magee) 


tot Instead of guiding th* torpedo to tea 
destlnatlai by Its own mechanism, ft oduM bo «iM*d 
by a trolley system He consulted Goner*)* Vmm 
and Abbot who were than prominent HMtoeece (a 
New York, about th* system hot ho never took aay 
patent out until advised to do eo ' 


cArad to the War Department at 
paftmmtts own terms. Th* patent 


vawasr 

irn and Wto tea* 

'mss 



tween t and t » and ? Am and g Is disguised by the 
choice of letter* This produces a very amateurish 
effect 

Beside the familiar parts of speech which are In 
dloated by special terminations Zamenhof Invented a 
new class characterised by the termination -#* (feea- 
t v* olstcnau) but the limits of this class which in 
dudes some but not all adverbs and prepositions 


gulsed altftost after the fashion of VotopAk ball 
French abater partcere French pdr ewer * hell 
German schwiters English swear char French cor 
faruno Instead of forte lefts, French olerie (with a 
changed meaning) etc In this category le to be 
classed th* salonUhlcg nepre (entirely) which (a de 
rived from th* Russian neprrmenno Just eg if one 
were to take rrom tba German word fmbedtegt the 
first two eyllables and propose unbe as Sn Interna 
tlonal word Instead of stootefe The economy in the 
use of stem* was carried much too far In Esperanto 
the employment of all aorta of i 


haa glad* bean wed to tffitttg 
th* Davis torpedo gut Mf Br ewster wrote agatt 4b 
th* Navy Department asking tor ooapen aa tlcB f<* tth*. 
us* of his invention The NAvy Depeertme* repHdfi 
that the Eleetrle Bonf Company w«a making the toffts 
of th* Davit torpedo altboogh aa a fn O fte r of (Bah 
th* contests were actually eoadnetod hr ofloms of th* 
navy Lieut. Commander Davit ec faowtedg e d th* ugh 
of the guide saying that he did not kaow of th* patent, 
with the Navy Department tod 
the scope of the pat** aad fha 
finally ended in a flat reftmnl to 


> be found to the Utitt- 
of Prof, r A. Feueenden* 



i produced atoee Seta* of hla patoato hay* 
been the subject matter of suits In the Circuit Court 
of the United State* aad have been sustained. In 
frtogementa of them have been enjoined. Th* uaguo- 
eaaeful defendant to one tult tendered infringing wire- 
Mae material to the Navy Department Prof Wmma 
den protected against th* Navy Department* purchas¬ 
ing th* material from the Infringer calling its attsft 
tion to the fact that a court of the United State* had 
enjoined It from furnlahln* such materia] The De 


The Infringer proceeded to furnish th* material pen 
treated for and delivered it to the Navy Department 
The furnishing of that material was used as tbs baste 
tor conte m pt proceedings. Th* officers of the Infring¬ 
ing oompany were committed tor contempt of court 


There le now pending In the f 
writ of certiorari a case brought In the local oourt 
by th* Krupp Company against Goner*! Creator Chief 
of Ordnance to which it asks for an injunction to 
restrain him and his subordinates from making guns 
for the army aoeordlng to the Krupp patent ffhen 
th* case cams up for decision In tbs Oourt Of Appeals 
of the District of Columbia the Oourt held that ra- 
gardtoes of the toot that General Crosier wa* an officer 


benefit from the um of th* Krupp patents nerefth*- 
leaa he was an Infringer The Krupp Company aakad 
only for an Injunction to this cans end ntt for any 
compensation for th# uss mad* of Its patent prior to 
the final doom As toJmteUen pur* and tlmple woakl 
not be a complete remedy to many canto Cfenpml 
Cralsr was merely the agent of th* Ordaaho* De¬ 
partment. Th* Government of the United Btotos 
derived th* benefit and not ha Mb (ha m to tea 
Krupp Inventions apt that tiW**to* flfea act abertv. 
the Government fro* P*ftog, 


t without fl* 
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52 Jti __ 

£»**«, *4#>to*3* JmU ttat the «W - MU 
«H«* to *—• patented forgotten w—a valid 
pAtett to g uM foa t AX setten am an uprNi oob 
W*M 8# At Brat light It Bight mbs aa It i 
MffiMr ter* jratootten to tos motor whkto they now 
bars la Uw Ooart of Claims ter the Infringement of 
Nt rights b# the OoTmant The eomrts hrn 
Wyws found * difficulty standing la the war of 
BWtUag tfr Inventors a right to dames— against the 
Qutonun—t in cam— where their patents have been 
—ed, ia the taet that the atatntee defining the Juris 
dtotion of the Court of Claims oonflne It as a rale to 
gases arising upoa ooobaot with the Government 
ff jWna the a—j ty ef bringing eetlans under oon 
tracts implied -or expra—d Thus, la the eaee of 

MtlsMT (in U B MS) the patentee Invited the Gov 
mat to adept his Invention and the Oorernment 
AM gp This **e held to amount to an Implied eon 
tt*«L hi the chae ef the Berdan Ufa Anne Company 
UM U 3, WI) toapto—tee oo mm u flte nto d his inven 
fled to the odteere ef the Oorernment end they need It 
without expressly repudleUeg hie title The- feet* 
Ware held to gtrm rise to the Implication of e etmtrart 
The line ia lo alight ea to be little more than for 
tultooa and the distinction la eoa thgt ta utterly un 
worth# of a gr 
tlal Jastlea to a 


.Aa the trade mark law now stands the registration 
by a corporation of a technical trade mark which may 
be Its whole same or part of its nama la impoaaible 
The Court of Appeals baa held In a recant derision 
pubHehed In the Official Uuette of July 7 th 1*08 In 
the csae of Kentucky DiatUleriee and Warehouee Com 
pany re Old Leklngton Clnb Distilling Company that 
where the applicant la a corporation a trade name 
which Is substantially a reproduction of the corporate 
name cannot be registered as a technical trade mark 
That derision was regarded by the Patent Office as 
authority for making further derisions which sre gen 


M* to hasp A more onrspWto 


of the btlla pan*»a As 

‘ If tt ea»be wWd 



of your Bonotxirfo Ahbuoan 
M anufacturing 

Perfumes at Borne You 

also Illustrate such a sttll 1 
call your attention to the feet that such (till 
must be registered with the collector of the district 
In which such a till la Ideated not only before opera 
tlou begins but Immediately after tbs still comes 
Into the p ose (salon or custody of such perm whether 
It be a new (till distillery apparatus or not 
The law requires all stills set up to be registered 
If for use or not This applies to all stills of what 
ever rise and for whatever purpose Intended Any still 
which Is not registered !■ subject to forfeiture to the 
United Btatss together with ell personal property In 
the possession or custody or under the control f 
such person and found In the building or In any yard 
or lnclosure connected with the building In which 
the same may be set up The person whose duty It ia 
to register any still falling to do so Is snbje t to 
fins and Imprisonment under section 81(8 Revised 


Kindly bring this to the attention of your sub¬ 
scribers to avoid any difficulties 
Newark N J HU Punmn 


To the Bdltor of the Bcirsnnr Ajuesi as 

The recant sot of Congress authorising the raising 
of the wreck of the U 8 8 Maine baa given rise to 
many suggestions for raising her The wreck has 
rested mi the bottom of Havana harbor for nearly 


in the mud The Maine was destroyed by the 
plosion of a submarine min which caused the par 
tlal explosion of two or more of tbs forward maga 
the lose of life the results of this 
from, the bow to trams 


The situation la anomalous The Champion Safety 
Loch Company oould not register Its trade mark 
Champion under the law aa it now stands or as It 
Is now Interprsted by the Court of Ail sals because 
the word Champion Is a conspicuous or salient part 
of the name of the company while John Smith wbo 
has no rights whatever with regard to the Champion 
mark may register the trade mark Obviously this 
IS unjust A MU has been introduced for the express 
purpose of authorising the Patent Office to grunt such 
marks and to follow the letter of the law 


there Is. however another element which 
considered In this case the word Union may be 
regarded ea geographical and Carbide of ooune as 
descriptive so that possibly this Is a ease where the 
trade mark should net be reglriered unices It came 
under the ten year clause of the law But Success 
and "Ohampioa and Amulet and such are obviously 
valid technical trade marks 
Another Instance can be found In the word Kodak 
aa applied to photographic cameras. That word is 
undoubtedly a good trade mark It btt been sus¬ 
tained by Courts Of tola country and courts abroad 
Vet It Is Iqrilgltgo to registration because the con 
pany that exploits tbs manufacture of that particular 
thing and has tot ownership of that mark has oome 
to ba called the Butman Kodak Company It 
seAsW unfair that a, trade mark which Is a good mark 
Sbooldlba unragtatraNe because it happens to be ln- 
eorpoqitod in to* firm name or the corporate name of 

Th* Oofoiutttse on Patents of the How* of Kepre- 
tentarivcf has also before It for oo—ideWUoo mean 
— kUah have for their purpose the tu g si s in g or 
~ --- - -'“1*^- 


an Inch. These same men If asked to draw a circle on 
too aheot tost won Id Just cover the son s disk If held 
between them and toe sun at a distance of one foot 
from the eye would produce a series of circles of 
magnitudes ranging from a twenty live cent piece to 

The real rise of the circle should be only three 
sixteenths of an Inch In diameter 

The method of representing the sans exact sire by 
a circle one foot from the eye is simple Take a 
smoked glass hold It one foot from the eye and 
scratch pin marks tangent to the sons link at the 
four quarters When the diameter of the rlrcle In 
closed within these marks Is meaaored It will bo 
found to be very close to tl reeatxteenths of an Ineb 

In other words If a circle of this rise were drawl 
and In Its area wore reproduced In proiortlon to an 
average • n spot the obs rv r would bt abl (o ex 
amlae the email dot at a distance of one foot from 
bis eye with jut about the same ease that he cojld 
examine the real spot on the sun through a smoked 
glaas Or (gain If the moon which Is the same appar 


by the same small circle were to be reproduced In 
miniature within Its area an observer holding It one 
foot from hie eye oonld examine It with the same 
scrutiny that he could examine too full moon with his 
naked eye 

Detroit Mich B C I asms 



TO Bt 

To the Bdltor of too fleuamne Am-icas 

Ask ten poople how largo toe sun looks to them 
when It Is In mid heaven and you will get ten dir 
ferent opinions of Its slss which range from a silver 
dollar to a cart wheal The varied opinions are due 
to the fact that there Is nothing with which to com 
para H when looked at by Itself Before eny acru 
rate estimate of Its rise can ba made we most have 
some known ohjaet with which to compare It 
Thus when UM tun ia on the horlson end appears 
to be done to houses trass and Mils It looks very 
large To some people ft seems as large as a ho is 
or tree Moreover there ere more persons wbo will 
to be a certain fixed else under 
tola condition than will agree when It Is viewed at 
the santth The diversity of opinion In toe latter case 
results from toe Inability of the eye to rise up an 
Isolated object 

This baa been proved by projecting a narrow beam 
of light on a perfectly black non reflecting screen so 
plaoed that the observer could see nothing but the 
beam of light and bad no way of Judging bis distance 
from the screen Tbe observations of several people 
under toe— oocdtUons revealed toe toot tost there was 
no earialnty about toe length of toe beam the appar 


laches to several f**t 

This being toe ease when tbe sun is in mid heaven 
bow ean its aim be radneed to mb* uniform stand 
Wit 

The usokt logical saswer in found by represent i ng it 
an a rircle located at a Hind distance from to# aye 
tbs average reader bolds to* printed pact about one 
> **t fcaa hla eyes when wading At tola disuses 
V* aa* eutteute fWrty eloeely toe ri- of toe type or 
MfflMto la tut. * Horn* good Judgra of dir 
m#mm*»***m of a W-trattcn, that dote 
«*M MMh a AtoaB fraction af 


The British Antarctic expedition has started on Its 
journey for the South Consequently toe opening 
article of toe current SumxnxNT No 17*8 In which 
the equipment of the expedition la described will prove 
of Interest Not so many year* ago In hie famous 
book on education Herbert Spencer | ut forth a pow 
erful plea for the study of science Nowadays bow 
•var an advocacy of that kind la not ailed for and 
bis book la at present largely of hlitoilo value only 
Since that time tbe pendulum has been swinging too 
far toward the eclentlflc Prof Albert G Keller In 
an article on Science and th H n anltl a arg ea for 
ibleneaa of the h inanities and of h inanity 
i not only that our live# may be enriched 
* toe p irsult of o It re In diverse torn ■ not only 
destlnlee must be Impoverished by the re 
gundatlon of all lines aar one but also nutria pnn 
a more concrete contention that our special scientific 
Wk la bound lo suffer as a naeq enr f the neglect 
1 for which the humai Itles stanl In all parts 
I dvllla d world the least I s rab e t 
population from a ibyslcal a d ue tftl s and 
irodu Ing more n meroua prog y a d 
m that unless m ana can bo dovlsod to stay 
I flood of the unlit In the coarse of time the entire 
a must descend to a 1 wer I vel ns regards physical 
nental qualities Of late the aid f up nice 
recently still that of Mcndellsi has been 
tvoked to keep the race at u high etan lard The 
L d tr outlined in an article eutltl <d 
Mr Paul F Bauder writes 
i quality of light A sympathetic 
and appreciate blograihy Is lubllshed of toe late 
81r WIHUun Hugging Mlhu Thoms n contributes a 
tho ghtful paper oo atmospheric electricity One of 
the moat Interesting problems of entomology has been 
solved by the recent excavetlone at Arteala that aa 
dent city of Gaul whore Vorclngetorlx headed 80 000 
of bis oo mtrym n In a last gallant tho igh futile at 
tempt to stem to advance of tho victorious legions f 
Gmsar The wonders of these excavations are told In 
an Interesting article Mr Leon A Hackett oon bib t s 
a very exhaustive paper on the processes of cotton 
sptnnlng 

The removal f ashes by onv ylng thorn to a waste 
tnnk hydraulically la done In conne tlon with Ue 
temporary plant b Hit to sui p y power during the 
cons ruction of the Kalnbow Falls hydro-ele trl de- 
veloi oi t of tbe Great rails Water Power and I own 
site lumpany on the Ml—o r Klver near Great ra Is 
Mont Ibe power bouse Is the aide or a hill dt 
rectly above the edge of the river bank I he bltumln 
o a *oeI used Is d imped by gravity from can on a 
trestl to a bln at the rear of th firing floor of the 
boll r room and runs down on this floor from whlrh 
It la fed by hand to tbe furnace* As the ash— fall 
through the grates they are drawn out Into a tra¬ 
verse concrete-lined trench In toe Aril g floor Th a 
side of tbe building where 
i with a Dome extending on g grade of about 
Are per cent to the edge of the river bank When tho 
gratea are cleaned the aab— are palled Into U e 
trench and a ho— stream turned Into the latter t 
start than They are thus pick'd up by and ar 
had out to the river through the flume mly a email 
amount of water being required 


S ci e n tific AmMfctt 

A GARDEN OF FU N?Q*,L ' 


tub Mycotbbque annoied Vo the laboratory of 
cryptogamy of the. Parle school of pharmacy la un 
questionably tbe must original garden In the world 
It ipntalna lit log sprclmenut of 107 apeclea of mold! 
and allied fungi which M Hatnier baa patiently col 
lectrd aeparatod and cultivated on an appropriate 
nudlum 

Tbe fungi are town or planu d on pleiea of licorice 
root In bottlia of Bohemian glaaa about 2 Inches In 
dlametei and s Inches high The mouth of the bottle 
la itoaed with a ping of <otton wool A glaaa rod the 
top of which la enlarged to form a cup In which the 
piece* of licorice root are placed paaaea through an 
India rubber etopper which la fitted to a bole In tbe 
bottom of the bottle The mlnlatnre greenhouae raata 
on a hast of wood or porcelain 


BY JACQUES BOYER. 

filaments of PenicilHwn at lint simple and later 
branched and reaambling a bruah bear chaplet* of 
green gray yellow or roee-oolored eporea Minute 
drop* of water often condenae on tbe brueh of Pea*- 
oilila# ctmHforme producing a vary beautiful effect 

In order to obtain a pare and laolated apedea In 
each bottle Interlopers of other spades are carefully 
removed and the bottle If neeeaaary la replanted two 
or three time* Tbe principal function of the collection 
Is to supply the laboratory with living apectmens of 
assured purity of type for use In research and In the 
Illustration of lecture# 

Tbe position of the curator la no sinecure Whan ths 
nutrient material has been exhausted the fungus will 
perish unless special methods of pr es et t in g Its Ilfs ue 
adopted M Bainler baring learned by experience 


number of W i nnin g tfp**a, which Wmm potoaad 
tbe two-fdd ycr#er 9t tiustonnlng starch late iWosfib 
and of converting glucose tote MM and carbon to 
oxide 1 m| thses jpedse to *«oor room#***, 
which to frequently mm drawin g on deeaytod iaw 
table matter Phgeoaqwstot tdnfm exhlMta deft 
oate filaments terminating to little balls. An atHffi 
t pedes, P attnee, lg employed to heighte n thsb rlU- 

of eoohlneal The single genua PenfdWese to reprw 
sen ted by 17 species. P g touch* to the common green 
mold which attoeka bread, tn* sad stbar arttolsa cl 
food Vbrtow aorta cf dMMS» eess (help ehMhotoetotto 
Savors to species of PmWJJtum Brie Mi OhjO to hs U - 
to J> cuadtoum and P album, and Bsqastet to/ 
edweei which develops toaMa On cheese and pro- 



StcrtHUMr tto bottom 
































































Scientific American 


'HE TEMPERATURE OF THE 5TAR5 


*t a*«M o« W» betarochrooe stellar photometer 
H Charles Nordmann bai saoetodad In obtaining in 

K tba eflectlva temperature* of certain ittn The 
kpperaiEs consists of a lateral attachment to the eye¬ 
piece of an equatorial telescope and like the ZoUner 
photometer It alio we the fecal image of the etar to 
be planed In jnxtapoaltlon to that of an artificial 


BY JOSEPH BARTON 

circular aperture the light of an Oeram metallic various temperatures between IBM den F and 1 M 
filament lamp of four volte and one ampere Tbla deg F these temperature* being meaaui d with the 
little lamp la operated bp storage batteries and regu F«ry pyrometer The firet determinations m*I 


Uted by mease of a rheostat and an accurate volt 
meter There la no difficulty In maintaining the differ 
enrol of potential between the lamp terminal! oon 
Ctant to within 1/100 volt by adjusting the rheostat 
once or twice per boor This corresponds to an in 


with the small horizontal equatorial of the obstiva 
tory of Parts and the photometer described abov 
showed that this method of monochromatic Imag s 
gives In s simple manner the measurements and 
ratios of the total luminosity of start free from tin 
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The Flights of Rolls, De Lesseps, &hd 


The "beevlor-than-alr machine ' during the past few 
weeke hna proved marly u useful u the Urge modern 
■Irehlp, that hex already been commereUllwd When 
Bldrlot Brat flew arroaa the English Channel, aeroplane 
trafllr seemed near But aa nobody, not even his 
rivals In that attempt, repeated the feat, hla perform¬ 
ance gradually lost Its convincing quality In Ger 
many his rest was dubbed a "mere piece of good luck " 
When, however, during the last few weeks, the Chan 
nel was not only crossed again on a Bldrlot machine, 
but In quick succession the whoto navigable length 
of the Hudson was covered In a 
splendid high-speed flight, and 
when on the heels of that triumph 
the Channel was crossed and re- 
crossed In a single flight, everyone 
realised that tho aeroplane had to 
tend upon a wider Bold of useful 
ness and that It was Indeed a ve¬ 
hicle which la destined to be the 
pleasure conveyance of the futun 
The three flights mentioned were all 
over established routes of the Uvell 
eat truffle They all required a ma¬ 
chine which would not fall, under 
penalty of falling luto the water, 
and they wen-all between rocks or 
precipitous mountain sides, which 
made It a problem to land In case 
of emergency, and which influ 
TOCHd the air currents In a way a* 
yet so little known that even a 
sephyr might become formidable 
That they were successfully acoom 
pllshed by machines of so widely 
different types as the BIArlot mono¬ 
plane and the Curtiss and Wright 
biplanes shows to what extent the 
technics of flying machine construc¬ 
tion have advanced within the paat 
year They especially emphasise 
the Immense progress that has 
been msde with regard to the heart 
of an aeroplane—Its motor 

It seems now certain that tho 
r will n 


BY CARL D I E. N 5 T B V A CH 

ties of balancing, the dlAcuity of following a mors 
or leas circuitous course while dodging nhetarisa, it 
means something like the strain on a Wcycle rider, 
who with hla eyes ghted to a country road, tried an- 
ceaalugly to pick out a path. Though a flying pilot 
dries not fear actual contact with objects below thsre 
■till remains the need of allowing for leeway In cues 
of wind gusts, irregularities of the motor or swaying 
the machine The principal advantage at being able to 
go high la, however, in 




i history or the automobile to 
glne It offers certainly a more 
formidable problem, but It seems 
now siaurnd that the continuous 
falling of the early flight motors 
was due less to the Inherent dlffl 
oultles under wbleh they had to 
work—running almost continuously 
at top-load—than to Inexiwrlenco of 
tho makers It should be pointed 
out that the Curtlsa and a Bldrlot 
machlnu alike flew with half the 
power with which thoy were 
provided for these trips. Thoy wero 
not larger than the standard type 
but De Lasse pa bad a so horse pow 
or Onome motor In place of the 14 
horse-power Ansanl with which 
Bldrlot flew across, and Curtiss 
also a ft} horse-power eight-cylinder 
motor against the usual IS horse¬ 
power four-cylinder engine of a 
Curtin biplane Capt Rolls had 
made no attempt to double the mo¬ 
tive power or hla Wright machlno, 
but aa he was flying alone he had 
considerable reserve force at hla 
disposal These were all machines 
capable of carrying a paaatnger, 
but flying with only the pilot 
aboard Consequently the motors 
were not running continuously un 
der toii-load any more tf 

Count de Leaaepa used his power sparingly He made 
little better time than BlftrloL Even Curtin, who was 
beating the “Twentieth Century Limited,” aaya he 
rarely opened the throttle wide 
There la another feature common to these flights, to 
which their auceeas must be ascribed Just aa much 
aa to more rWtable motive power It is tl 
of high flying- For trips of this nature a 
tlon has the very obvious advantage of ees; 

De Lessens flew In a fog. yet. In contrast to Bltrlot, he 
was almost always In alght of land, at an altitude of 
a thousand feet, aa compared wtth Bltriot'x 100. 

From the same superior level Curt!is saw the eoenery 
spread below him like a chart He could make ihort 
cuts, pick hie landings, and sully decide where bp wu 
to lay hla oonree. Flying high greatly simplify 
pilot's task, where low flying would add to the d 



4 (.‘Vwi; 

densely -friwTifl. wiuty sPwrted to the.. 
mss over at the aarfheeot the > 

had no doubt UarfPIthU trick while fljfrg: 
Keuka. Tke Hudson Hirer la known u « 
Rhine," bnt tba long narrow vaUey «# 

- -Mbufc Rhine attD por* 
ot vineyard# along M, h 
■uogry qf/fh* ;#tt* , 

oaUhn TflfuiF «*«*$*; th* , 1 , 
at old oaatlea. Df wcathet 
aone are elmllp th thou of,k- 
bright Bondar when Cartled *4* 

hie epoch-making flight to JteiU 
Fork, (he gl ut test safety tap this 
air’s blUows la tndeed towd »ptt tf> 
th* wetter in taA a river raOey- 
Ae * feat of navigation OurttoeV 
Sight speeded Re Umkttfa an* ■ 
Solis’* jodrnpye across the ug; He 
had to deal with mock mere varied - 
ooodiUcns of the air, Juet ae (bang 
ing u the topography of the Spd- 
ecape over which ha pi Uplng 
It Is net guprMlig that on We 
long (rip ha cooo wrt erad that hog- 
bear of the aeroplane, descending 


aviators In the old days *of (is 


power-driven machine, for good 
reuon the reverse condition has 
been sought. Gliding th a satm la 
SO uninteresting, the machios In 


- Ltd.npwer, that Llllentkai, Pl^gfr. 

^-Herring, ' and Avery gladly pre¬ 
ferred to risV the gusts In steed 
Curtiss only reiterates what Her¬ 
ring fourteen yews ago so elo¬ 
quently described, whan he refers 
to a feeling at the pit of the stom¬ 
ach like that caused by a quick- 
starting elevator and to lightning 
changes In the level of flight of 
twenty to forty feet 
Curtiss's Ingenious use of the 
horisonta! rudder In meeting these 
diaturbaaoas by a “homeopathic 
remedy ” 1 e„ checking the descent 
by steering down and gaining 
■peed, shows hla great aptness for 
aeroplanlng. in an Interview with 
the author tba Wright brothers In 
early as ltM. 


De Lroeeps in hla BUriet man upline flying acre 

th* noon An run mofum to nt mww'i 

i 

Aviators are fast realising that It I* better to cpgpr 
uarlal disturbances than to flght them. This 
prevent them from following any note that appHgije^, 
the eoniaed character of a roadway. 30* rcaa/' 
able tad* of flight may bn found only tt'the ^tift ! 
unfettered, can pick It* path at mg letelkp todtRtf-' 
sand feet or more The Importance <H flytpg>pjftttt 
across the Channel wan «adsretoog.hf 1 athe*, h#» : . 
by BUriet, who rah lnto am aerial nug^bfijit:'# 
ing to toad. De LtpMgg-jMrtv 
nwplid. the very edge of-g* ~ 

above (kla trap, penpad aRdae«iro< 
riolent alr-surt that beetoaMfingtl 
thpe nwkywaiie w* *£ 
tha esa U m * ip to p Ibrir b eWi-. 


Hr. Onrttoe la planning new to add 
a derip which given htto a drmer 
hoM tat the maehide at uped, 
When under the Imps In Of '€*- 
eoMv&lug air It H aUpobgr faster' 
army uader Urn than gravity nt- . 
(Wa Up owa body. whltt, In the 
erlgtnai dealt* of the wArne mm 
ehlae by Herring the i 
















At mmva vim son*. 

, . to the aeeeapaaytof engraving liuto. 

rfttc frperabodytog a nylln- 

totopl* Beaks tor WMtol ths position of the valve 
;«| ft* egd of mA stroke of Um piston, m that Um 
•(OW t Will Ope«t« continuously aad sotometlcally. 
rjpt'% vfcowft the Cylinder Pftrtlr broken sway to show 
-*M ptofon ftU ptofon rod. It wm bo obeerrad that 
JtMo Piston rod 4 la hollow to receive the valve rod B. 
V*k* aid of Oto valve rod la threaded to reoelra 

•■****« Bd^aatliiK auta, which are adapted to (trike 
rUw'lod of the piston booa when the piston mores tor- 
W. Otoe ftfrcttg the valve rad outward. On the re- 
torn stroke of the Platon a pin* C carried thereby 
strikes the tttt on the valve rod. and move* the let¬ 
ter to Us Innet position. The valve rod peerae through 
the head of the cylinder and engages a rocker frame 
O, Pivoted on a bracket formed oa the cytinder head. 
ThU rocker bam eonalata of two enoohaada con- 
Period hr a pair of coll apringa The upper oroaehead 
U formed with a roller, aa ahowo In Fla I. which la 
adapted to engage a rocker X. The Uttar U connected 
hr a rod and crank to a valve In the valve cheat The 
valve la ehown is fin. a and 4 It ooadlsto of a 
diametrically disposed plate T, provided with reliable 
paefclsga which mar be tamed to connect the Islet 
port 0 With either one of the peaeeiee if or J, while 
the ether of the p ee eeara Is connected with the ax- 
haoet port A, In operation, when the valve U tamed 
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7^**^ u-r * d turmta « 14 b^or* wttb- um etnun nrn mr 

“° dl8o ‘ tl0 ’ A fenoe poet of ooncroto blocks whlctato of a deeld- 
?**• J 1 * 11 ®? , OOMUU ln «taehln* the edly unique type to Illustrated In the accompany Ins 

rt * plkl * r < wWoh Ht * T4Vln « U coneleto of a series of blocks \a <[J. 
tua tM ptice of tb* Mil C M well m the ear / oreto devoid of tharp angles and preferably of iDtaeri- 

*!*"• *• * ProritUd with tongue. which arc cel form There ™ Zmed ono above l ^ m 

Mderout, tom In* grooves ln which the iplkw ere a rod which extend* through openings in the spheres 

received wh» the pipe U given a partial turn. The The pout thu. ha. U«\p^™« S a rot StaJ 

beads itrung on a giant pin At aultible intervals a 
bracket la attached to the rod. to which the fen™ wires 
ere secured These brackets are of very simple form, 
conileting of U-shaped straps of metal, which are 
clamped to the rod by mesne of a bolt One of the loge 
of thu U member U extended beyond the other, and I* 
formed with an opening through which the fence wire 
Is passed Any number of theae brackets may he ar¬ 
ranged on the rod Intermediate or the spheres It la 
claimed for this fence poet that it le particularly 
adapted for cattle lamia because Its flexibility pre- 
vents It from being knocked down, and the danger of 
the wires being broken le thus greatly leesened Aa 
too blocks ere spherical, they are leas easily Injured 
by frost or weather conditions. The lonre post may 
easily be taken apart and packed ln a email space for 
shipping The Inventor of thle fence poet le Ur 
Cher lee T Howell, of Olen flora, Wla. 


BHef Notes os Now UnstUss 

nnoroitonnn an nmu JOl mm The presence or a submarine boat la sometimes m 

ORKK known to toe enemy by the train of bubblee that : 

pipe to formed with a bead adapted to engage toe tl W,ter f,om the 

sa s- 2 r-r 5 j-.sr. 2 sa. 


dose not perfectly lit the thimble. When the pipe Is 
withdrawn, the opening may be closed by mean* of a 
eap 0, whleh le provided with grooves a, Uk* vt-T- 
of the stove pips. The Inventor of tola stove pipe and 
thtotU* |s Mr, Ambrose p MoGulrk, of Davenport, 


Indicate toe course which la being pursued, thus an- 
abllng the enemy to take measures for defnnso or a 
counter attack In order to prevent a submarine boat 
from betraying Its course ln this way, an inventor has 
devised a method of retaining the exhaust gases, per 
mlttlng them to escape only at irregular intervals In 
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Are, may be elevated to a considerable height, say to 
the second-atory windows, and moved Inward toward 
the building so as to bridge over toe Breaway The 
Inmates can then leap from their windows to the 
mattress 

There Is nothing a fireman dread* more than a Are 
which produces volumes of dense smoko, for It la lm 
possible tor him to get near enough to the Beat of the 
lire end to see clearly enough to direct the stream of 
water properly Various devices to enable a fireman 
to breathe ln such conditions have been proposed from 
time to time A novel scheme of this sort has juat 
been patented. It constate of a pair of bellows non 
pectod to a water wheel to the hose near the hydrant, 
end operated thereby to open and dose alternately 
JTeeh air to thna pumped through an auxiliary pipe 
conducted along the main hnae to a meek which 1* 
▼ora by the fireman. 

In the raising of each vegetables aa asparagus, 
green on t cos , pU plant, strawberries, and the like, it 


































It customary to force the growth by covering the 
beda with glass. This Is rather a cumbersome process, 
as It Involves the oouatruction of frame* over the 
plant*, which must be dismantled before they am 
be removed to a new location Furthermore, the beat¬ 
ing device that la sometimes employed muat be 
moved as well, which la rather an eipenilve operation. 
An Improvement on these condition! baa been lug- 
gueted mmitly It consists In the uao of a portable 
grocnliouae and a aeparate portable beating plant, 
which may be connected to the heating plpea of the 
gn-ciihouao The grennhouae la mounted on wheels, 
which travel mi tracks or ways. The waye are tem¬ 
porarily laid when moving tho greenhouse from one 
place to unolhor 

Two Interesting patents on drinking cupa have re¬ 
el iilly been laaned Ono of them provides a folding- 
pocket drinking cup, which consists of a piece of 
flexible waterproof material folded upon Itself to form 
a < up without any aeaina through which the water may 
leak The cup la covered by a atrip of leather, and 
may be (collapsed to form a flat package, eo that It 
can be placed conveniently In the vest pocket. The 
other cup referred to is adapted particularly for use 
at nod a fountains and public dispensaries of beverage* 

It la formed of a band of paraffine paper connected by 
an overlapped Joint The bottom of the eup Is made 
out or s star-abaped blank, the points of which are 
folded up on the aides of the eup, and serve not only 
to attach tho bottom to the cup, but to reinforce It 
The cup la made of tapering form to permit of 
ncatlng 

Mr Dexter M Roger*, of Benton, Mae*, haa dedi¬ 
cated to the public en Insect-destroying bomb upon 
whith he lies Juat secured a patent The bomb con¬ 
tains dry poisons In powdered form, and la arranged 
to bo exploded when It reaches a cc rlaln height alter 
In lug discharged from a gun The poisonous powder 
la thus distributed In the air, and gradually settles 
down on I he leaves of the trees which are infoeted with 
thu Insects This method of treating the trees pos- 
sesaea the advantage that the powder will' reach all 
part* or the foliage, and la applied with a grant aariu;^ 
of time and labor £ 


Qtm Book fWrriMi Tbiakcock,— A rather IngenlOl 
method ot testing the algbta or a guu lias recently Mt 
patented by a Herman Inventor It consists In ptfefi 
the telescope In the bore of the gun, with Its UMi 


Sdu ifiBcAastotctd M M| p 

faces with rttehet tenth that serve id prevent tt* 

drawal from tbs wood. The teal bend thou Id sled bn 1 aMw* 

formed with ratchet teeth Inclined oppositely to tbent tth «*£»- '» ttfgi r MpW 

of tho wedge, so aa to prevent tho Madia from b*Ug mtd at it* telto’iM.titl«4W1} 
withdrawn. tba egag JWe '§» ¥m,, Yjt* 

Aia-Oooumj Fait—It is well known that the dreu- pmflW With whaaL Jpwwtefc U mS: M- 

lathra of air Increase* the rate of evaporation, and Own ntnadtnd and Bttetdfly , ftpM ty¬ 
coon a motet body it la for this reason that wo ono abaft te a UOft ana, at the and ofWhlOhs w Wfttf jjftf 

a fan to produce an artificial draught of air over tba te oowplnd, A hatha may bn hi totted to the whiter ' 

tree, to tom tba Shaft and acrew tba ooaa tototbe 

J I stamp When the stump la too lsrga for tba thiwadad 

cone on tbo abaft to split eWettvely, another sooe 
section may be added. After the stomp hah Map 
■pllt, by means of tba ooaa, Into a number of small' 
parts, theaa parts can easily M excavated and re- 

LtragAviM Hatch roa Bonuun Boat*.— Whan 
a submarine boat haa been disabled and sunk, tba. 
occupants oars not attempt to escape, tor If the hatch 
should be opened there would be an Inrush of water,' 




face and absorb moisture from the akin An Inventor 
haa recently hit upon the Idea of Improving the 
efficiency or the fan by providing It with a moist pad, 
so that the evaporation will cool the tan The fan 
I* made up of a rattan frame, aa shown In tha ac¬ 
companying drawing, which la covered with two layers 
of doth, between which 1a a layer of felt The doth 
layers may be removed to permit of taking out the 
felt layer tef moisten It Undoubtedly, when the fan la 
operated It will grow colder, by reason of the evapora- 
tfc* of moisture from tbo fsK. It te a question, bow- 
SMKwMttMJhe added moisture In the sir absorbed 
a certain ssuu de- 
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eight parallel to the axis of tba bora Th* dghrtrwS 
device I* then set to Us sero position, and the gun 
nlmod at a distant object. Tho eye-pine of (he te®-™ 
scope, which Is shown In the enlarged sectional view, 
la fitted with a prism, ao that the axis of sight Inter 
setts tho linn of aim at tho eye In this way It la 
lxwslble to make an observation by merely moving the 
t-ye to (bango the direction of vision, as Indicated by 
the broken lines, whereas heretofore it has been nec- 
eeaary to move tbe head or even the entire body, In 
changing from an observation along the sights to ono 
through the telescope 

Rkhii i» \t Wmhiv ros Toot Ha milch— An Inventor 
In New Mexico haa recently hit upon the lugentoua 
scheme ot ualng a resilient wedge for fastening the 


lUMttBB HATCH TO* (UIXkXOT BOAT*. 

which would drown the crew before they could es¬ 
cape, An Inventor hss recently hit upon an Idea, 
borrowed possibly from the revolving doors Niagara 
used in publtc^hulldtnga, whereby the craw can es¬ 
cape, one at a time, without .admitting more than a 
measured quantity of water at each operation of the 
hatch. In this oaaa a cylindrical hatch te used, pro¬ 
vided with an opening at one aide The hatch te 
mounted In water-tight bearings, and te oonneoted by 
means of suitable gearing with a driving shaft, whtoh 
wilt turn It on its axle, bringing tha opening flnt 
Into communication with the Interior of the veste d , 
and then with the water outside To eecape from tho 
veeeel, a man crawls Into the hatch, as Indicated in 
Fig X, and then It te turned around to the pooltlon 
shown In Fig. 8, permitting him to dive upward 
through the water and escape 
Basr-Juicg Pants—One of the best foods for In¬ 
valids 1a tbs Juice of rare beer, whtoh la out Into 
fragments and pressed out by means of a small band 
pres*. An Inventor In France haa recently devised a 
very simple press for tbl* purpose, whtoh allows of 


ftAMOW WITH AmO^tlO L1RUU 

luuiylng sketch Illustrates a method devised by a 
German Inventor of producing this motion automati¬ 
cally Extending transversely across tho drag te a rod 
or shaft, which at each end la provided with legs 
pointed at the ends. These logs are oppositely 
mounted so that, aa the drag Is drawn along, Urst one 
leg and then the other engage* the ground, serving 
temporarily aa a fulcrum about which the drag swings 
In an arc Aa a result, the drag is caused to pursue a 
slgxag course si roes tbe Held. 

STUifp-BrLrrrrs —The usual method of removing 
stumps of trees rrom tho ground Is to spilt them by 
tbs use of a wedge or a blast of dynamite The ao- 



















he cheep to manufacture 
need without the necetalty or 
corfa through hole* therein and 
aecnred In poattloa, cannot ba tampered with 
wit bout detect Ion. 

BOOK HM-DBR —W C Tulin, lend on, 
Ontario. Canada Mr Ttmber’a tarnation re- 
latea to book balden, and particularly to book- 
balderf (or ctenoftapblc and other note hooka, 
a plate beta* prortdod whle|t la pivoted to n 
core? of a note booh, a brat wire with finger* 
brtnr pirated to the plate, and the flafera beta* 
adapted to engmga and hold the wren ot the 
book relatively to eoeh othor, 

HARNBM BACK PAD AND COLLAR-PAD. 
—I* P Oranainnaa. Ban Mega. Cal The pad 
la Q*ht yet duly talkie, and alaoat antlraUr 
relieve* the frtctloa between the portion rat¬ 
ine In dinct eon tact with the back of the ani¬ 
mal and the portion to which the w»t*bt la 
applied hr t atiop or other mean*. The tap 
ptata ta a» arranged aa to bo lltalted ta It* opA- 
wtae and lateral aamaent within eartats Bta- 
tta Th* weight la comparatively c*tL 

coNPogtnrD pm pRonoaxo mlh-uk* 

BPPRCTK—L, L. Litiwtom, Eelttaaae l, 
Ttaooa Vjn, Aoatrta. Ttria tarnation relate* 
fa-tahsta* wtttt tar ptodortav *nh-uhe *e 
WfiSta ttaacta, and aach, far tamper, aa 
' Uta flD faj fa Latter* Patent af (he Halted 
, taata ftwoert/ great* fa tb UUereMd. 
i WT5* Id to'tasarWa ■ adortad taattar tar 
etata wta itadtad ta rarlefa orttetaa mdn 
t«,*Pdta Rptai. PW tfathar, tagtu* fata 

' WlTTCB.—T. 

***** 


opening aad prevent the bar (rota palling out 
of the mala under the action of the locking 
moan*, the projection and ego hetag adjuet 
able along the length of the handle-bar to 
accommodate I be rt upper to the point at which 
It la placed ta the taale, the eye being *r 
ranged clam to tha outer will of the main 
when the projection 1* engaged. 


pBMs-corrnto dbvicb.—h a b ****», 

Waakbigton. n C By thl* device clear and 
perfect onptee may be made from type-writing 
awde with ordinary copying ribbon* and from 
writing made with ordinary copytaf ink*, In 
drllbla pencil*, etc,, an ipectal, heavily Inked 
or qulckOcopyln* rlbboaa or Inki beta* necea- 
aary, aa b> the ordinary copytaf device* ot thla 
type, thna obviating the aamrtag and blurring 
of (attar* before ropylic, and during the 
proof of copying, aa where quick-copy tag rtb- 

tVU PHLLEB.-J 0 OTtagWBLn, Waab- 
Ingttm. D, a The prevent lovertton I* an 

I ore Wta ta fat Ik *he pla« ta maehtaH or lm- 
P l a ta t alk adapted for rabbin* or palltn* 
bathe*. Th* Improvement ta embodied la the 
roQar Ml taring attachment and In draft do- 


filLtrBQX DRA WING-BRAD.—H. L. Orroa- 
iMPBc P* JM. of r c hao reat, LWpm*. Germany 
Jnjfa towing preecaa ta thla tareotfaa an 
HlUtaT liagg oo fata la Mtatayad, by 
■mma ta w h fch t h* tafif are praared down 


la ahoea and la more particularly *| 
to thoaa ahoea dealgned for the nee 
dren In which a wedge la Inaerted ui 
heel eeat to ralec thn heel while at I 
rtma preserving the contloulty ot tbr 
from the rroot In the extrema rear 
rLRXIBLB CONNIf t’TlON .'—Y W 
Newark N J Thla Invention pertain 
tain Improvement* la Ooxthle connect! 
dally dealgned for nao tn connecting 


member*. The Improved iimnecUoo In tiaelf 
conatltote* a unlvoraal Joint and may he need ,j, v | 
In any form of apparatua or machinery In tbn 
which onlreraal Jotat* are dealred It la par win 
tlmlarly deal table for uae ta email flexible It I, 
abaft*. v 

TBANMIgfllON-OKAItlNfl -J K Koona, Wir 
Moatgomery, Pa On the tnmamlaakm abaft whl 
a plurality ot goara la looaely mounted and In | 
•tana la provided for keying the gear* to Ike la . 
abaft In tucceaalon or for freeing all the live 
grata, a driven abaft hae a atafle lo.au- gear pro. 
with ablftable keying and means, a keying brel 
tM*aa lm tm* direction aacurca thi gear on ilrlr 
the driver abaft while a movement In the op- v 
potlta direction directly connect* the Irena ,| nj 


i bottom lo Idapt the roller tn • lln 
aide, the com or eccentric 
RaJlpxw provided with ohtine. angh 
a to rer lirOOV HIIAKT TIIO l 


I provided with operinea for 
log through th. openings A 
ranged oo each aid* of the fir 


•W, ab,fa-'*fl^w : tha Wi th dra wal ta th* freart 

:*0W; tT| fa|> jMa Jret; frf Om ooaatnm- 


CARBURJtTBB.—T J fit, New Tort, « 
N T-, aad J U luawotm, Bernard*viOc, 1 
N J Oa* ta th* object! ta thla improvement 0 
ta to provide a device adapted to automatic- « 
ally control th* auppty of charge tn the no ' 
(tae until Mid ngtae acquiree a definite pro- ‘ 
ijalantibiwl fatad, at which ttmn the device I 
aatnmatlranr adoGta additional air and auto¬ 
matically tacreavea the quantity of Mid air aa b 
Urn apaad ta th* tagtse f*ew*ta* above th* I 


n ta place, and an elastic envelope on 
<r face ta the Hre and lapped on the * 
reof, the edge* of the envelope abutting 
re of the platen, and nails driven thr.ii 
envelop Into tha laminated body of 
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the decree of ocular fatigue, etc Fnrtu- 
nately, Nordnuuin'a photometric method 
ellmlnatea theee error* In the determlna 
tlon of the total luminosity of stars. It 
make! possible an exact itudy of the 
colors of stars and of the dispersion of 
light In Intorstaller space Finally, It 
will undonbtedly give Information con¬ 
cerning the Intrinsic mechanism of the 
strange and mysterious transformations 
of variable stars of all daises 


Automobiles 

Wo build them Wo guarani 00 thorn 

Wo 00U thorn to you direct front our factory 

Real Inside Prices 

O UR new Automobile Catalog quotes THE ONLY 
REAL INSIDE PRICES ON AUTOMOBILES. 
In this catalog we show automobiles for $370 00 
and up, six different models, all built by us in our own 
automobile factory. When you buy a SEARS you get it 
direct from our big Chicago factory at the factory price. 

With our new Automobile Catalog we will send you 
our Booklet of Testimonials showing pictures of custom 
ers using Seal$ 
with letters frorivl 



-Vice that he organised 
me< lion wllh the Inter 
i(ial Exposition This 
first of Its kind, was 



ordinarily has at 
hla command The attention of the 
Frankfort sen Ire sag directed especially 
to the predhtlon of thunderstorms The 
life history of these storms Is now well 
understood thanks lo the brilliant In 
vcatlgallona of a small group or me 
toorologlsls of whom M Durand-OrAvIlle 
la the most ionsplciious in the great 
majority or caseB they sweep across tie, 
country In a long line that may be com 
pared to the front of an advancing army 
—the "thunderstorm front’ — at n M|ieed 
averaging. In Europe, about 40 kilomet¬ 
ers an hour The line of adtau<< Imim 
a position more or less parallel to Itself, 

I and Its progress Is nut dlffliutl to un¬ 
did, it Its existence and position are 
known at any given time The prercqul 
sites of successful thunderstorm predic¬ 
tion are a dense network of rciwrllng 
stations and a system of adequate tele¬ 
graphic communication with the central 

Dr l.lnkp engaged the services of Bfty 
live observers > onstltntlng a ph ket line 
of 1B0 kilometers rsdbm around the city 
of Frankfort These were mainly re¬ 
cruited from among the volunteer ob 
srvors already reporting, but not oy 
•legraph, to tho existing meteorological 
istltutes of Southern Oermany These 
-is were reqoestrd to send an ‘ ur- 



cxceptlona, all the Ihlrty-seten thunder¬ 
storms that reached Frankfort during 
the three months of the exposition were 
duly heralded an hour or more befom 
their arrival 

It Is noted that no alriraft attempted 
to fly In the face of prm Idenre—and the 
weather forecaster—except the big Zep¬ 
pelin,” which began Its fsmous voyage 
to Cologne against the advice of the fore 
caster and promptly ran Into a heavy 
thunderstorm. 

The entire cost of the servlne was only 
600 marks C$1D0>, an Inslgnlfhant 
amount compared to the value or a single 
large airship, to which, as well as lo the 
lives of aeronauts, an effective storm- 
warning service accordingly offers n 
cheap form of Insurance 
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THE OPEN DOOR OF AVIATION 



It} IhiIiiIiIiiI Tib pi in llie fa In put} n«i ciminii nil 
rilli ll Iirplliiiluun Injuni llune mre grant'd without 
• Iilulim lino I 111 aurtitinii ol valldilv many nn hoinst 
ipfimlriitH Imalmes would bi (tippl'd until lifter 
it urn of litifcntlc n Ida 1 ik.iI rights hip ilenilj Uitlncd 

The liHnlehlii wlihli results from too Kit at a reudi 
I*, se oo fin juul nl ii lorn r roiiri to iTHtraln nn alleged 
lnfi liiftt i In om• lleotlv IUiikI rated li> this very In¬ 
junction wIilili the Wrights obtained HKnlnit Curtis, 
mul I.hiIIihii Ah a insult uf the Inti rloeutory deirees 
of InilKOS Hand and Hawl the Wrlliht brolliers have 
i initrolltd flying In Ibis country for the lust six 
months, t nines lie filed a bond with the court, no 
nvinlor who used ■ niaihinu equipped with ullvrons 
or wing warping devli el operated In (onjtinetlnn with 
n vertical rudder inn 111 make Bell or fl> his appa 
iiiiiib In this lOlintr) ft Is far from our Intention to 
'ensure the Wright brother, for the attitude which 
they have taken They are In every way Justified 
in seeking to uphold thotr patents and In defending 
lights which unestabllahed as they are as yet from a 
legal point of view are nevertheless the fruit of pains¬ 
taking experiments extemllug over years Probably 
the counsel of the Wright brothers themselves were 
h« much astonished by the willingness of Judgea Hand 
und Hascl to grant Injunctions against ('urtlas and 
Paulban as the patent profeaslon at large Curtin 
at least was a successful aviator before the Wright 
brothera decided to last aside all secrec} and to show 
the world what manner of niSihlnc was that of whose 
performances they bad darkly hinted Bldrlot, too, 
had been plucklly experimenting for some time 
before the Wrlglits flew In public Curtiss was using 
hinged wing lips In bis earlier machines with which 
he made public flights antedating the open flights of 
the Wrights. It la astonishing that the lower court 
should have failed to And In these farts a sufficient 
i on flict of evidence to deny the granting of an In 
Junction 

With the reversal of the decision of the lowsr court 
bv the Circuit Court of Appeals, the devetopmant of 
aviation In this country Is now unhampered Paulban 
Sommer, Bllrlot Do Leasepe, and the rsat of that 
during company of French aerial pilots, whose ex 
plaits enliven the press dispatches almost every day, 
are now at liberty to enter this country and fly with¬ 
out the fear of finding llielr hands and their marhlnas . 
■ led by a sweeping Injunction Moreover, American 
Inventors will have the opportunity of Improving ex¬ 
isting machines provided with wing warping devices, 
without fear of lm urrlng a fins for contempt of court 
Much as we should like to see Justice done to the 
Wrights, we cannot but feel that the reversal of an 
Injunction granted contrary to established precedents 
will be viewed with sntlsfsctlon by every aeronaut. 


THE IClimnO AMERICAN AERONAUTICAL TROJNT. 

A PART from the value which will attach to tto 
Beit vtimc Ajifikaw aeronautical trophy as 
indicating that Its permanent owner baa 4n 
three different years made the longest flight 
In the United States, the trophy wllf possess s strong 


Scientific American. 

historical and sentimental Interest 
the first prise of any kind offered In America far tbs 
encouragement of tbe art of avtathm. 

In this respect tbe trophy must torevsr be unique 
among the countless cups and prises which will be 
offered In Increasing numbers during the yean to 
come Cups which are won year by year for certain 
■liecial events and pass Into tbe permanent owner 
ship of the winner possess a value and Interest which, 
however great at the time, must necessarily become 
local and personal ss tbe years go by, but s trophy 
which carries the distinction of being the first to ba 
offered In that early period of doubt and struggle 
which marks tbe Inception of a great end difficult art 
auch as that of flight through the air must ever pos- 
bcss s value all Its own, which will Inevitably Increase 
with the lapse of time 

In this tonnccllun, we wish to draw the ntteullon of 
intrant* for the forthcoming long-distance, iiosa-coiin 
tr> flights, for whiib such generous prises have been 
offend to the fact that upon tlulr aendliiK a letter 
of nollflcHiion to till Aero (Tub nr Ainerlia their 
eights will i.ixlvi offlrlRl ninanition and If the dis¬ 
tant'! inverid should be greatir Minn Mil seventy to 
sc vent} Hie miles (official illafarne now iidiIi r ronalil 
nation l flown bv Mr (Tirtlaa la tween Allmtij and 
Pimgbkeipi.il, Mint <niiUhtant unlena Ills record should 
In mu paused befori Mu iloae or I he year will lu llu 
v lam i of the i up lor tin vt vr inti There la no 
• ulrniKi foe or ■ \pi nn or .in} kind nttaihcd to tuuli 
nn mil} the smituii. nl n litter similar to Mini In 
Mr t'mllsB wlihli w is published In tin Si ii inn 
Annin w of fun. Illli l c M0 being ill (Inr tv iumh- 


of fau ilieiu In iiii stipulation of Huh i harm lor hid 
down H h iont*n,Mil wins the mp time tlnua lie 
hecQM|t"tt* vvluilin Ii Ih won In 

'' - UtflgF'Ucruble 




entrants™ ^ _ _ 

test mar Wad h^Jbe keenest rlv*lj| 


THN UnUiVIONAL UNION TON M-OmJUTlOff IN 
MLAR R EISA NON 

I F s scientific critic were called upon to mention 
one of the most striking and Important features 
of modern astronomical research 1L is quite likely 
that kg would refer to the spirit of organised 
and practical oodpcratlon which la manifested by ob- 
sorvatorfsa and astronomers By evolving suitable 
plans for Joint efforts to enable each Institution to do 
the work for which by equipment and position It Is 
best suited, and by assigning through common agree¬ 
ment the particular pert to he played in any given 
campaign, Increased efficiency Is secured, useless dupll 
cation Is prevented and the entire project under prose¬ 
cution can be advanoed symmetrically and rapidly. 
The photographic charting of the heavens, the obeer 
ration of transits and total solar eclipses, thy study 
of the variation of latltuds, and the Investigation of 
the shape and mass of the earth, are a few familiar 
Installoes of valuable cooperative effort by astron¬ 
omers. 

Mors recently there has been an attempt to sscurs 
a similar harmony of effort and cooperation in the 
study 6t the sun, and In 1HM at the Initiative of Prof. 
George B. Hale, director of tbe Mount Wiison Solar 
O b serva tor y of the Carnegie Institution of 
ton, there was formed among the visiting i 
at the SL Louis Exposition an International Union for 
Cooperation In Solar Research- In the following year 
this Union met at Oxford, and In 1107 at tbs observa¬ 
tory of Maud on in Francs. This year, on August IHh, 
the members of the International Union Will assemble 
at Mount Wilson, California, as the guests of Prof. 
Hals and the Solar Observatory of the Carnegie Insti¬ 
tution. This meeting should prove unique and mem¬ 
orable, for It may be doubted whether there have ever 


. .. 

■dunce <4 An* fcftfe Mi tbs to tor vd to g g -r' 
direction wflt be gs*-r,<. admitW, 
time theae dtotingtfxhsd aetrooom 

win be able to eaantis* % themeel'_ _ 

institution and Its UOVsl and powerful instruments by 
means of which several nfw chapters in our knowledge 
of solar phenomena have been written and Still other 
discoveries, especially In tbs field of stellar evolution, 
seem destined to follow 

To most of the visiting scientists who never bet ore 
have made the pilgrimage from Pasadena up the slops, 
of Mount Wilson the work of the Solar Observatory la 
familiar from accounts published In scientific periodi¬ 
cals No one le more welcome before European as¬ 
tronomical societies than its distinguished director, 
who whenever abroad Is always called upon to de- 
wrlbe lta progress Therefore, It Is not surprising 
that when the opportunity waa afforded, come fifty 
lrprvBcutatlvea of Important astronomical observator¬ 
ies and ph} steal lalioratorlca should decide to cross 
the Atlantic Ocesn and the American continent to see 
nnd li am at first hand of work In which they are Inti¬ 
mately Interested While It Is a source of Intense 
Kint West Inn to Americana that the Mount Wilson Ob¬ 
servatory bos become so pre-eminent In the brief space 
of suuu h!\ rears, yu It must be remembered that 
rolar astronomy and aalrophyslcg are prosecuted with 
ilgor at other liiHtitiitlims and by numerous aalronom 
us It la this circumstance that makes of Importance 
the rnming meeting of the International Union t 

The vain,, of solar work may be appreciated when 
It la staled that the diy season at Kodatkanal Id 
'touthein India when tbeie Is maintained a large ob- 
e ivntury, rorrespoudH with the rainy aeftaon at Mount 
Wilson whin of rmirse the regular dally photograph 
lug of the aun Is out of the question With proper 
(niuiigemenla therefore, IV, I# poeelhle to obtain a 
continuous photographic rrcoid of solar phenomena 
from one Rtallun or another on. thn earth’s surface 
l.lknvlfu tin vlMial observation of the turn-spot spectra 
Ih definitely apportioned among various observers, so 
that each group receives a portion of thn spectrum for 
thorough atudv, the resultB of the various observations 
being recorded on a common plan Again, so Important 
In modern solar research has become the use of apSctro- 
hellograph whereby the aun> surface or limb 1s photo¬ 
graphed In light Of S single wave-length, according 
to certain deflate arrangements, that there Is now 
un Important chain of observatories from India across 
Europe and America to the Pacific Coast, where these 
Instruments are In dally use To record the amount 
c "f the sun’s radiation received at the earth’s surface, 
bolometers and other heat measuring devices are am 
ployed at various stations and continuous reoorda are 
kept In maqy cases It la quite obvious that local con 
dittoes may affect the observations and the records. 
Accordingly thers must be simultaneous observations 
st a number of statlona extending over as long periods 
of tlrna as possible These are being secured with 
ever greater efficiency by the members of the Inter¬ 
national Union for Ooflperation In Solar Research. 
Suoh cooperative action Is not Intended to destroy In¬ 
itiative or originality In any observatory or astron¬ 
omer, but rather to encourage It. Today a large 
number of observers are engaged actively In solar 
research, and In no department of astronomy la a 
greater amount of progress being made. This is 
ell the more striking as It was only a few years ago, 
to use Dr. H E. Barnard’s picturesque expression, that 
“the sun had almost been relegated to that Umbo from 
which nothing new can ever come " 


1. Tbe values of the oblateness 
and tbe equatorial (Hamster which bare been deduced 
from tbe triangulstion established by the U. B. Coast 
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v - Very intttjtaff k the atsady growth b efficiency of 
> the OOcoMalT* submarines which on being tried oat 
tot the United Stela* navy The "Salmon," built at 
the Fort Elver rnrda and designed for ll knot* at the 
Wftnee and 10 knots submerged, ntabUshed last 
BCAth a shrines record of 11^4 knots, and a record 
, below the sorfsoe of Ul/10 knots. Four torpedoes, 
discharged when the ship was at (all speed In the 
Mibrntoged eondltlon, scored what was practically a 
shriee of halkeyes. 

& is reposted bjr the Engineering Agency of Booth 
Africa. Johannesburg, that an Important body of Iron 
ere. has boss found In Natal, within thirty mDes of 
the railway and within seventy fire, ml lee of the coast, 
tlmestoae has been located In large quantities at a 
distance of only a mile from the ore Bbdy, and coking 
coal has also been discovered In Natal In risw of 
‘the fact that the Blver Tegela, which la suitable for 
the development of hydroelectric power, rune through 
the Iron on property, It Is Ukely that the new find 
will be turned to Immediate commercial account 

The removal of the twelve-year-old, 30-story Oil- 
leader Building ut Will and Nassau Streets In this 
elty Is certainly a record In home-wrecking. The time 
allowed we* 46 days at a prloe of $60,000, with a 
penalty of $600 for every day exceeding that period. 
The work will be done within the specified time. The 
most difficult work has been thh removal of the brick 
hacking of the outside stone work The stoel frame 
was taken down, piece by piece, by knocking off the 
hands of the rivets and driving the Utter out with 
a drift pin The steel work will be available for 
other construction. 

The system of transmitting train orders In this coun¬ 
try by the telephone is making rapid strides autis¬ 
tic* filed by the Interstate Commeroe Commission show 
that the telephone U being used for this purpose on 
S96 roads In the United States, on which 16.644 miles 
of road are operated by thle method On ten of the 
roads telephone dlepatchlng oovera BOO^jpllee or more, 
and on five roads the distance covered exceed* 1,000 
miles, this being the case on the Atchison, Topeka 
A Beat* F4, the Chicago, Burlington A Quincy, the 
Great Northern, the IlUnoU Central, and the Pana-^ 
■ylvanU Railroad. 

The, Bergen tunnel under Jersey City Heights, 
through which for forty years all passenger trains on 
the Brie Railroad have been run. will be abandoned 
on July 1st for passenger service, and will be given 
over wholly to the movement of freight After that 
date passenger trains will make urn of a great open- 
air four-track cut, upon which the contractors have 
been at work for the past three yean The cat which 
extends tor 4,400 feet through the Heights, U 18 feet 
wide at the bottom, end varies from 48 to 86 feet In 
depth. It U Intersected by four tunnels, where the 
material has been left In place to carry the streets 
above, but none of these Is of greater length then an 
ordinary train 

In a recent fire test of the reinforced concrete floor 
of a tell building, the following excellent results were 
obtained. The floor paneU measured 11 feet by $0 feet, 
center to canter of the columns, and they were required 
to stand n test load Of MO pound* per (quare toot 
with a deflection not above threwqnartere of eh Inch. 
In the test, the deduction under thU load waa only 
onMlghth of an Inch With a hot fire beneath the 
floor, there wee an Increased deflection of bushes. 
Water from a fire hose was then directed against the 
bottom of the now heated concrete, when the floor 
raw eeven-eightha of in Inch, leaving one and oue- 
' quarter of ah Inch deflection. ThU test, It should be 
„ understood, was made of h Hoof Is the completed 
taffeta* 
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B has two propessd Uut the surplus water from 
tbs csoa) looks at Lwkport be otlUaed to generate 
ennent' Which may be wnployed In lighting the Brie 
Oanal from the Tons wands* to Albion Barely the ad¬ 
vantages such a system would offer would well repay 
the oost of Installatloa end maintenance. 

An eleotdo oahle has been laid In Oneida Uke 
connecting Frenchman's Island with the mainland 
The distance Is a little over a mile. The cable Is to 
conduct current at 9,600 volts to the Island, where it 
will be stepped down to 110 volts to be used for 
lighting the pavilions and amusement apparatus of 
the resort. This is said to be the first long-distance, 
h || t UdaiB |on submarine cibls tuat lai d 

Th* Uatted fltates touts has pasted the bill Intro¬ 
duced by Senator Depew governing wlrelem teleg 
raphy It requires that all wireless station* secure 
Uoensss -from the Department of Commeroe and Imbor 
The bill elms to prevent Interference of messages and 
the sending of false distress signals and gives the 
army and navy messages the priority over commercial 

For soots yean wireless telegraph experiments have 
been conducted by Dr Frederick H MUlensr tor the 
Union Pacific Railroad It la stated that the road Is 
soon to establish a wireless telsgraph system of com¬ 
munication with moving trains. Tall towers are to 
be erected at Sydney and Cheyenne, which will have 
a wide radius of communication. The system should 
b* lnvalnabl* in the case of the Interruption of wire 
sendee by itonna 

mu s t**U ve of the rapid Improvement In metal lamp 
filaments Is the recent decision of the Chicago Ball 
way Company to Install tantalum lamps on all new 
oars and oars that have to be rebuilt Before arriv¬ 
ing at this decision, a aeries of test! was conducted, 
extending over a period of six months Lamp* were 
Installed on oars In regular sendee end accurate rec¬ 
ords were kept which demonstrated their efficiency for 



Wort btnmltlng 
of high potential lines whnld be greeter than the 
chance of ■ shock from secondary or 210 to 300 volts. 
For this reason, tbs recommendation regarding cir¬ 
cuits of more than 160 volte was withdrawn 

Now that the thunder storm season la here, the 
Denver City Tramway Company is Instructing Its em¬ 
ployes In tbs safest method of running their car* 
during a storm. The motormen ere ordered to let 
the ears ooast as much as possible, so that lu case of 
being struck by lightning, the vital apparatus of the 
car wonld not be so liable to Injnry The motormen 
are also Instructed to note, If possible, the position of 
the controller handle when the car Is struck by light¬ 
ning. If the current were off, the Injury would prob¬ 
ably be confined to the controller box. Otherwise It 
might damage the motors, or It might burn off tho 
trolley wire et the base of the trolley pole. In tho 
Utter event, it would be necessary to have the car 
poshed back to the: barns. 

Paris ttm* was transmitted same days ago from the 
Biffs! Tower by wire less telegraphy to all wireless 
stations and ships fitted with wireless apparatus 
within a radius of >,600 and 3,000 miles. The time 
signals are to be continued and will be sent at mid¬ 
night, and again at two minutes and four minutes after, 
The receipt of a signal will not enable g ship to de¬ 
termine Its position or sv«n Its longHnds, but will 
serve as a check qn tbs chronometer. This test of 
wireless elgphltag for time at asa has brought up the 
question of tbs kind of error, In longitude, to which 
In these days of accurate navigation a ship Is liable 
An error aeeumulatM with the time at eea and as all 
Ships carry at least three chronometers, there should 
fert after a lapse of IM dayi be foe least doubt of a 
•hip's loogttnde—that H within a few aeeonds-but 
4* iamher of Uses signals a c a tt arwl over the world 
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F$et ffi N. B e rmerd Informs os that on June 6th 
be obtained n very good photograph of Halley's comet 
The plate showed tho tall drifting off Into space, end 
a new one forming In a different direction 

The ooUsetloa of fresh-water sponges of the U S 
National Museum la now bslng critically examined by 
Dr Nelson Aunandele, superintendent of the Indian 
Muaeum In Calcutta, who la an accepted authority on 
this subject Under the title or “Description or n 
New Species of Spongllln from China" there has just 
been Issued paper No. 1737 of the Protocdlug* of the 
li B National Muaeum In this publication Dr 
Annandale describes as new Bpongilla (Hlratatpan- 
(lilla) ttoenris which appean to be allied to Hpongilla 
atpinota Potti from which however It differs In 1»» 
compact structure and lack of flesh spicules This 
specimen was found on rocks In the renal In southern 
Ktang 8u, near Shanghai, China The type Is In the 
collection of the U 8 National Museum 

Prof. Nsfro of (he University of Boulogne, has 
studied the radio-activity of dew The precipitation 
wna made on glass plates exposed In Immediate con¬ 
tact with the soil for soveral hours, beginning at 
about eight o'clock In the evening It I* Intereating 
to note that the water vapor wav dupnal'ed entirely 
on the surface turned toward the ground while the 
opposite surface waa quite free from any trace of 
moisture. From Negro's experiments It would seem 
tliat, as In the case of snow and rain, the activity of 
dew disappears almost entirely In a very short time, 
which may be plarcd at not much more than hair an 
hour Tho maximum radio-activity la detected not 
Immediately after the Introduction of the plates Into 
an electro-static apparatus, but some minutes after¬ 
wards, In which respect It differs from snow and rain 

In on* of the Leopoldshall workings a blower of 
Inflammable gas has been Issuing at a depth of 1,600 
reel, since August, 1D04 The gas contain* 816 per 
cent of hydrogen, 4 4 per rent ot methono and 12 ofv 
other gases Including neon and helium The helium 
greatly preponderates over the neon but the two to¬ 
gether form about 0 17 ptr cent of the original gas, 
or nearly 1 per cent of the gas after removal of the 
hydrogen The German chemist E Erdmann ho In¬ 
vestigated this gas and he calculates that at least 
13 cubic meters of the above gases hsve cncaped since 
the blower was tapped He attributed the exlatenre 
Of the helium to thu degradation of radium salta 
originally contained In the waters ot the sen which 
furnished the deposits, and he regards the hydrogen 
as resulting from the radio-active decomposlilnii of 
watsr, the equivalent oxygen hating disappeared in 
oonvertlng ferrous into ferric salts In the cnrnwlHte 

Mr. Austla Hobart Clark, an aooepted authority on 
crtnolds, has recently published two papers In the 
Proceeding* of the U 8 National Museam The first 
of these papers. No 1740, Is “On the Origin of Cer¬ 
tain Types of Crinold Sterna” and in which he dis¬ 
cusses the probable relationship between the column 
of the crinold and the rentral or sur-ansl plate of the 
echlnold, and bow widely different types of columns 
may be reduced logically to a primitive common an¬ 
cestor Among his conclusions from the evidence he 
presents Is that the stems of the recent and most of 
the foaell crtnolds rosy be derived by supposing them 
lo be the homologue of tile central plate of the crinold 
echlnold ancestor which has gradually become thick¬ 
ened and elongated and developed frtnsverse alterant 
Ing fractures which have melsmorilhosed Into definite 
articulations. The second paper No 1743 bearing the 
title "A New Australian Crinold," Is a des< rlptlon of 
a new species which he calls Costprosii tra locrrlota 
and which waa obtained at Port Jarksun, New South 
Wales, by Mr J Bracebrldgo Wilson In the summer 
of 1887-88 

The 1st* Prof Uarrlott, of the ll 8 Weather Bureau, 
was working at the lime or his recent sudden death 
on s very promising method of long range forecasting, 
based on the observation of departures from normal 
pressure In widely separated regions of the world 
Telegraphic report* of the pressure at European sod 
Astatic stations are received every morning In Wash¬ 
ington, and were utilised for this purpose The study 
or ‘ correlative meteorology”—I e , tho Interrelations 
or atmospheric phenomena In parts of the world far 
remote from on# another—Is now occupying the seri¬ 
ous attention of meteorologists In all countries, and 
is one of the two salient features In the recent devel¬ 
opment of their science, the other being the explora¬ 
tion of the atmoaphere by mean* of kite* and balloons. 
An International commission was recently organised, 
under the presidency qjf M Mon Telsmrenc de Bort 
for the purpose of maintaining a world-wide tele¬ 
graphic Interchange of meteorological observations, so 
that in the future. If the plana of the commission can 
be realised, the forecaster win have at his disposal a 
dally wiether map etnhrtste# tbs whole world. Instead 
of a Nagle seat?. 
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MODERN STEEL LOCK BAR PIPE COWSl’RtlCTIiii 


BY FRANK C. PERKINS 


In considering the use of steel pipe ss compered 
with cast Iron pipe, It should be remembered that the 
value of water pipe depends on carrying capacity. 
Strength and durability as well as coat The accom¬ 
panying Illustration Fig 1, shows 48 Inch look bar 
pipe lying In a trench at Philadelphia, Pin, while the 
details of construction are noted in Fig 1 It la held 
that the cost Is about G per cent more than riveted 
pipe, but it has greater strength and carrying ca¬ 
pacity 

It may be stated that this capacity depends on fric¬ 
tion, and riveted pipe presents an obstruction at every 
rivet and every circular and longitudinal saam. 

It Is also claimed that the uniform section of the 
lock bar pipe without any obstruction of any kind 
from end to end of each length of pipe, materially 
reduces friction Borne engineers aay ths carrying 
caparlty of lock bar pipe Is from 10 to 16 per cent 
greater than riveted pipe or la equal to well-coated, 
well laid Iron pipe 

Testa on 30 Inch pipe at Lockport, N Y, In 1909, 
showed a friction loaa lea* than that given by Wat 
son’s Tables for cast-iron pipe It Is well known that 
steel pipe Is materially stronger than cast Iron pipe 
During a cloudburst in 1903, two 48 Inch riveted steel 
pipe lines carrying 60,000,000 gallons per day for New¬ 
ark, N J, were undermined and left unsupported for 
four days for over 36 feet, and In addition to the 
weight of the pipe and the water passing through 
them (about 16 tons), there were some thirty up¬ 
rooted trees plied up over the pipe which supported 
this immense weight and pressure, without damage. 

It la conceded that cast Iron la brittle and treach 
rrous nt best and though apparently sound one day. 
may prove defective the nest, and break without a 
moment's notice 

It la of course true that the strength of any steel 
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Manganese steel to by no means a new material.^ 
but Its application has been slow because of the diffi- 
cultles which manifest themselves In giving Its final 
form It seems to have been discovered by Hadflold'i 
Steel Foundry Company, Sheffield, England, some 
Uilrti or foiiy years ago, when seeking a hard and 
lough substitute for steel when used for castings It 
wss found that the mere Increase of carbon In the 
steel did not have the desired effect Steel having a 
carbon content as high ss 2 per cent wss unsuccess¬ 
fully tried It was known that when the manganese 
content of a steel somewhat exceeded 176 per cent, 
the alldy would be brittle What was not known and 
what the Hadfleld Company found out was that If the 
manganese were Increased to a point ranging any 
where from 7 per cent to 10 per cent a steel might 
be produced which to remarkably strong and tough 
Now this reversal of a leading property of an alloy 
by merely Increasing the proportion of one of Its can 
stltuents Is, is R A. Hadfleld pointed out, not with 
out precedent In forming alloys of copper and tin, 
the resultant alloys teem to become harder and more 
brittle as the tin content rises from a low point up to 
a considerable percentage say 36 per cent, but when 
more tin to present than the soft and tough oopper, 
the alloy becomes softer 

It was early found, however, that manganese steal 
was a very refractory metal to machine. Ths proper 
ties of hardness and toughness produced a combina¬ 
tion that was very successful In resisting ths cutting 
edge of the tool And this characteristic to, even to¬ 
day, a bar to the application of this metal Ws have 
high-speed stools capable of enormous performance 
when used agnlnst the pure carbon steels and east Iron. 
But igaoganeae steels still hold out Almost ths only 
practicable thing to do to to use the grinder. Now 
the grinding machine to of tote become a strong com 
pfctltur of the ordinary machine toot But Its develop¬ 
ment baa hardly been carried far enough to enable 
It to handle commercially the multiplicity of cutting 
operations necessary to enable mangusss steel to 
have a general application to all the purpose! for 
which It to highly adapted. Further, It has been found 
difficult to roll 

But sb great are the Intrinsic capabilities of this 
material fur certain uses that, in spits of ths dllfl- 
cultlee of giving It the desired form. It has been pietty 
rapUUg acquiring friends. Consider, for example, ths 
«aat of the Boston Btovated Railway Company This 
c o rp or at ion op ara to a tta transportation .system on -a 
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pips la equal to the stt*agU of the Joint*. Bingte 
riveted Joints have ameteatency of about IS percent, 
double riveted Joints about M par rant, triple riveted 
doable, buttetrap Joints shout It psr osnt, end welded 
Joints shout psr osuL Look bar Joints have an 
efficiency if 109 per osnt and test greater strength 
than plates themselves, as all taste result In a failure 
of the plats, without Injury to the Joint A 4Muh 
diameter 7/lMnch plate look bar pips was tested to 
1,069 pounds pressure, and ths metal of ths plate toes 
stretched 4(4 Inches with neither Injury to ths look 
bar Joint nor the toast lsakags along ths asms. Fur¬ 
ther pressure was Impossible, because of ths blowing 
out of ths riveted reinforcing pads at ths inlet and^ 
ths gaga. 

It It maintained that lock bar pips to from 10 to 10 
per cent stronger than riveted pipe and Iff psr oaU( 
stronger than welded pipe, and experience has shown 
that ths natural life of steel pips when properly mads 
and laid la fully equal to that of cast-iron pips. 

Without doubt ths life of all mated to taaa than it 
was twenty years ago, aa nowadays electrolysis, sul¬ 
phurous arid, galvanic action and other agents gristly 
accelerate corrosion. It Is therefore most difficult to 
compare ths life of pipe laid within the tost twenty 
years and pipe laid prior to that time, because of 
these constantly increasing corrosive Influences. 

According to experiments on the reception of radio- 
telegraphic signals when transmitting with a spark 
gap In compressed air, as compared with signals re¬ 
ceived when an ordinary spark gap was used, there 
appears to be no advantage In using compressed air 
for this purpose. While the dielectric strength of 
the air to enormously Increased, so also to the resist¬ 
ance to the oscillatory spark, both appearing to In 
crease In about the same ratio. 
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other* have radii between 10# and 160 feet Boon 
Veftat operation began, those In charge became lm 
g*MSed with the fact that an enormous destruction 
of mils was taking place on the corvee. This has 
been ascribed largely to the sharpness of the curves, 
and to the combination of grades and ourvea. It was 
an the carve of the Park Street south-bound track 
where the ordinary rail had a life of but about 44 
days. The radius here to 81 feet At the same local¬ 
ity. an open-hearth rail went out of servioe In even 
less time At Adams Square, where there to a curve 
of 89 f»*t radius, a low-carbon Bessemer, an open 
hearth, and a high-carbon Beaeamer rail were all tried 
The last was the only one which had even a moder¬ 
ate life—10(4 months. Nickel steel was tried on a 
100-foot curve at Haverhill Street. But Its Ilfs was 
less than that of a hlgh-aarbon Bessemer rail at the 
same location, the two periods being 6 months 19 
day* and 11 months II days. Apparently, however, 
better result* were obtained from nickel steel than 
this Instance would Indicate, ss Mr. Steward, ths road- 
master, regards tbs nickel-steel rails ss comparing 
well with ordinary steel. Ths company tried manga 
nese-stesl rails as well. In one ease, a nickel-steel 
rail waa put In between two mangsneeeutoel rails, 
with the result that after the lapse of >04 days It 
had to be taken out because of Its failure to equal Its 
companions. The center of ths head had been worn 
town over (4 Inch, white the corresponding position 
on a mangana sootoel rail disclosed a reduction of ,but 
S/18 Inch. But perhap# a more striking example is 
that of a maagaaeue-sttot ra(l at the Park Street sta¬ 
tion, where the weer was ths same In a period over 
four limes as long. In tact, a hmnfrhit* atari rail 
told on April Mth. lMLabowed tees Irate the top 
surface amounting to ratty abqut 9H* fee* offer Oh 
itow * % toeqi^prin^ sneravtu* 

An examination of Fiji 1 nad fl W ahow.hhw- 


This cure has ths awn radio* ti lt Jest 
TU HU 8TUXT CThYl «f TM MRU? UH1 

bahitat m (rank jMtnn«iatt. 

sins X m sti s^ * 


Ewrt-ff 

Btafrfted win tfet'Mttc «***£,, 
so well US toss of thnoone, ; „V, J ~S 
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CONTAGIOUS DISEASES OF METALS 

THE RESEARCHES OF PROF. ERNEST COHEN 


It kM beta known for mu time, sad probably evan 
fa MttQalty, that metals an subject to diseased oon- 


r, the contagions nature of ouab die 
that la to ur. a pises of dlsosasd metal has 
the power of Infecting, by a aort of catalytic action, 
a piece of aoond metal with which it 4a In contact 
nr rear 

In 1861 Erdmann, in a communication made to the 
Royal Society of Sciences at Lelpalc, called attention 
to a peculiar structural modification of tin which he 
had observed In some old organ pipes. He attributed 
the change to the vibrations to which the metal had 
bean subjected. In 18(0 Fritasche of St Petersburg 


which such tin had been exposed, and verified the 
correctness of this theory experimentally Other In 
rest!gators turned their attention to this suhject, but 
tbs true nature of the modification and the exact oon 
dltiona governing its appearance and development 
wen not fully understood until they were determined 
by Prot Cohan. 

The disease studied by Erdmann and Frlusche Is 
designated by Prof Cohen as tin past. The metal 
rt like 


blisters, from which small drops Issue and hang a 
pended In very much the same manner that drops 
quicksilver will adhere to polished copper coins 
the further progress of the discs 
oome larger and the metallic 


ore heating If modified, tin 1s heated to 
appreciable proportion will remain In the 
The molten portion will upon solldtfi 
the appearance of ordinary tin, and If 
cooled to a low temperature. It can be transformed 


□ 


« kettle correded by the wreught metal 


again Into the gray modification Ordinary tin baa a 
•pacific gravity of 7 28, but grsy Uu lx considerably 
lighter, having a gravity of only 5 75 
Prof Cohan dtreited bli attention at first (o deter 
mining the temperature at which ordinary tin la 


formation might proeeed in either direction 
Prof Cohen employed two Independent methods for 
determining this crlttcsl temperature One, an elec 
trlcal method, consisted In bringing two separate 
bodies of gray tin Into a vessel containing a 10 per 
cent solution of chlorostannate of ammonium The 
two bodies of tin are connected with an apparatus 
permitting tbe experimenter to observe and measure 
any electromollvo force arising In the cell As long 
as both bodies are of the same temperature, there Is 
no elet Iromotlvn force. But if ono of the tin bodies 
4 b given the temperature of bdlllng water, and the 
other that or cold water, tbe heated body la trans¬ 
formed Into ordinary white tin, while the cooled body 
remains gray The electromotive force manifested 
under these conditions was measured at different tern 
poratures At about 80 deg C the electromotive force 
was equal to sero, Indicating that the critical tern 
perature Is In the neighborhood of 20 deg. C. Prof 
Coben also found that the presence of the chloroslan- 


The Interior of the mesa Is 
affected last, as can be shown by 
■awing through the metal whose 
surface has become quite dull 
When the entire mass has been 
transformed, It crumbles read¬ 
ily, and consists partly of a 
granular powder similar to 
sand, and partly of more or less 
consistent fibrous lumps of all 
alias up to that of a flat When 
a place of tin U cooled artificial¬ 
ly, the modification appears first 
at Isolated spots, from which It 
spreads In wart-like blisters and 
later forma a columnar struc¬ 
ture 

Tin thus modified by the 
action of cold la distinctly gray, 
the application of heat produces 
a remarkable change. Even by 
merely covering It with hot 
water, the dark gray color Is 



lighter, approaching that of 


i la heated In a closed vessel by 
means of a water bath, it not only assumes a 
lighter color but decreases In volume quite per 
oeptlbly. If it is then cooled again below the framing 
point of msroary, it again becomes almost as dark as 


transformed into the gray modification, the results 
obtained by former investigators dtfferlng widely, 
some having found 35 deg (Centigrade) as the 
critical point, others 100 deg., etc h'rlUscbe's experi¬ 
ments Indicating that the transformation was onantlo- 
tropic or reversible, It waa to be expected that there 
would be a defli 


matlon considerably, 4n both directions 
The other method was a volumetric one baaed on 
tbe fact, stated above, that the two forms of tin have 
different specific gravity The apparatus employed Is 
very similar to an ordinary thermometer, except that 
the capillary tube Is open at the top The lower part 
of the bulb Is filled with gray tin, the upper part 
and a portion of the capillary tube with a liquid 
Inert relatively to tin, such as petroleum The appr 
rains la heated to a temperature (say SB deg C ) a few 
degrees above the probable critical point, so that a 
portion of the gray tin Is trans¬ 
formed Into (ho white variety 
Then the apparatus la kept for 
some lime at s lonstant tem¬ 
perature of say tl deg C and tbe 
behavior of the |>etroleum col¬ 
umn la ohwrved by means of 
the scale After a few minutes 
It will be found to have fallen a 
few millimeters thus Imitating 
that 81 dog O Is still above the 
critical temperature, for aa long 
ns tho formation nf white tin 
continues, the mass of tin con¬ 
tracts In volume, owing to the 
greater specific gravity Df white 
tin The temperature being then 
kept constant for a time sax at 
16 deg C, observation will show 
a rise of the petroleum column, 
thus Indicating that the volume 
of the tin has Increased by the 
formation of the specifically 
lighter gray tin, ao that the nit 
Itai point must bo above 15 die 
C Hy successive operations a 
gradual approach to the critical 
point Is obtained by working at temperatures alter¬ 
nately above and below said point, and when the 
limits bate been restricted sufficiently, Interpolstlon Is 
resorted to This method also showed that tbe critical 
temperature must be In the neighborhood of 20 deg C, 
and (areful determination proved It to be almost ex 
srtly 18 deg Centigrade (about 65 dog Fabrenbell) 
Since all tin utensils employed by us are mado of 
tbe white modification, It follows that they are gen- 





Ialsetel sheet tU from Estesbarg City Hall. 
























•rally In an mutable coJfMp and liable to ba trait*- 
formed partly Into the gSJvarlety, except on dajri 
-when tba temperature exceed* 66 deg Fahrenheit 

The second method deacrtbod above waa alao utll- 
liMi to aecertaln at what temperature tba transforma¬ 
tion of while tin into gray tin proceed* with the 
greatest rapidity and thU we* found to ba the eaae at 
about 48 deg. Centigrade below wro (about M deg F 
below aero) 

An Interesting discovery was that the transforma¬ 
tion U hastened considerably by the presence of a few 
particle* or ‘‘germs” of gray tin It follows that If 
an “Infected” plere or object of white tin Is left to 
itself at temperatures below 86 deg. Fahrenheit, the 
transformation will proceed constantly and with in¬ 
creasing rapidity, for each particle of gray tin, as 
soon as It Is formed, becomes a new germ accelerat¬ 
ing the transformation Prof Cohen has given this 
phenomenon the name of tin pest In view of the germ 
like or Infei tloua aullon of the gray tin particles, and 
alao in view of the fact that the tin so attacked la 
practically ruined, since tbo restoration of tin by 
melting Is attended with great losses owing to tbe 
strong oxidation which takes place during the heating, 
on ai-count of the finely divided condition of the 
gray tin 

Tfie formation of blisters during the conversion of 
the tin Into the gray variety Is a natural consequence 
of the Increase or volume, alnce grey tin la about 26 
per cont lighter than wblto tin 

Tin articles which have been exposed to low tem¬ 
peratures for a long time, aay several centuries, 
would naturally be expected to exhibit a maximum of 
deterioration Tbla la Indeed tbe case, aa baa been 
proved by the condition of antique tin vases, medals, 
and other objects dog up In onr time* In museums, 
too, the deterioration of tin articles has been ob¬ 
served frequently, but the cause was not understood 
and no remedy was known In tbe light of Prof 
Cohen's discoveries, the remedy is simpl 
only to see to it that the articles are never exposed 
to a temperature below 18 deg Centigrade (66 deg 
Fahrenheit) Investigation has shown that 
caaea where excessive and apparently unaccountabl 
deterioration of tin articles had been reported, 
articles had been exposed to low temperatures during 
the winter 

WWIUOIIT JUBTAI, IJINKASK 

Btrange phenomena were observed by 
linger at tbe tinned solder seams of an mlr-comp 
made of tinned sheet Iron The soldo! 
away In spots, aa It were, and had assumed a crystal¬ 
line structure, the tin covering of the sheet Iron had 
become granular and dull on Its entire surface. It 
whs unlikely thsfthe result was dun to tin pest, since 
the compressor bad seldom. If ever, been nxposed 
temperatures below IS deg Centigrade 
linger naei-rtalned that pieces of this 
would Infect sound tin, and that this a 
Independent of the temperature thus Indicating 
that the form of tin pest previously recognised 
not tbo cause of this newly observed transformatl 
The tin became crystallised in mlnnta wart like 
bodlos and the dull portion would spread gradually, 
but the rate of growth decreased with the Increasing 
distance from the renter of infection H. von Haaa- 
llnger thought that the phenomenon was duo to crys¬ 
tallisation, and continued his experiments, showing 
that the modified tin had a lower melting point than 
the original metal, about 206 deg Centigrade lnatead 
of 282 deg He also found that tin foil Infectad on 
one side would become modified on both aides Other 
pxpertmtnta made by him, however, seemed to Indi¬ 
cate that the crystallisation theory was erroneous, and 
be published tbe result of bis observations with an 
acknowledgment that be waa unable to account for 
them An untimely death having prevented von Ilian- 
llnger from concluding hit Investigations, bis teacher. 
Prof Outdo Goldschmledt, of Prague, drew Prof 
Cohen's attention to the unexplained phenomena and 
suggested that he continue the research 

Prof Cohen repeated von Haaallnger'a experiments 
and verified thsm In many ways He ascertained that 
the small lead contents of the tin would In no way 
be held responsible for tbe result He first believed 
that the phenomena might be explained by the forma- 
lion of the rhombic modification of tin which Is un 
stable at temperature* below 161 dag C, having a ten¬ 
dency to resume the normal tetragonal form If this 
hypothesis had been correct, the phenomena should 
have bees absent at temperatures of 161 deg. C. and 
above Experiments, however, showed that tbe trau- 
formatlon Into the new dull powdery form of tin took 
place at 184 deg. C even more rapidly than at lower 
temperatures. This hypothesis therefore had to be 

Prof Cohen then turned to another explanation, 
bnM on two well-known farts First, that a metal 
wkjt* has been subjected to a tensile or to a eom- 
p r ai m pn strain (inch metal being dee Ignited aa 
-vpnp* moor b y Prat Cohen) has an electrolytic 
«K*fen rmmm: higher than the mat metal If It 


has not baen subjected to mechan ic al I mmrmmfi-, 
that several metals, tin among others, have the prt* 
erty of reeryatalUsatioe, that is, of exhibiting a 
growth of their Individual crystal grain*, more par¬ 
ticularly at high temperature*. 

It Is well known that two specimens of "wrongM 
metal" are seldom ebeolutely Identical In aa electro¬ 
lytic sense, and “wrought metal” 1s in an mutable 
condition, having a tendency to return to the condi¬ 
tion of "unwrought metal ” This tendency, slight at 
ordinary tempanttures, ought theoretically to be 
strengthened by an Increase of temperature, wlthla 
certain limits, and it Is also to be expected that In¬ 
oculation with the form moat stable under the par¬ 
ticular condition* of the case, would hsstea the 
transformation These theoretical deduction* have 
been fully confirmed by experiments. 

Prof Cohen cleaned some plates of tinned sheet Iron 
with hydrochloric sold and po tare turn chlorate. This 
produces, In iishort time, tbe well-known metalHo 
molrt effect The surface Is then washed carefully 
and rubbed with s fine handkerchief The plate no 
prepared la prened In a vise against s highly pollabed 
plate of tinned sheet Iron, and upon heating to 184 
deg. C the polished plate beoomes infected and ao- 
qulrea the property of Infecting othere If however 
both plates are highly polished, no modification will 
occur Another experiment consisted In applying to 
it molr4 plate such a* mentioned above, some powdered 
Infected tin foil and on top of this, a polished piste 
of tinned sheet Iron Heating to 100 dag. C caused the 
polish(td piste to be affected Immediately, while thi 
moire plate remained unaltered even after 14 boars. 

It fulluws that "wrought tin” (rolled tin, tinned 
sbeet-iron tin foil) must be considered an unetable 
product. In process of recrystsillsatlon Tbe form 
whtoh Is stable at ordinary temggrttu^s Is tbe gray 
t' but the transformation In txttbmaly slow at such 
rafceraturen. Within oertala Units, an Increase of 
temperature increases the rapidity of transformation 
Contact (Inoculation) wi%'^.Woiy ^l^ torn alao 


isr the 

gardenler ooadt$t$lf Stmltor UpSHoT corrosion 
ware observed oftfcaes door handle*, and Phrf, Ooben 
alao thinka that*wTOught metal disease" accounts for 
the peculiar deterioration of tbe rolled lead roof at a 
eulfurlo ‘acid factory The temperature of from 40 deg. 
C to 60 deg O.i to which the roof had been exposed, 
waa very favorable to the recrystaUtagtlon prnares. 


The opening article or the current gummwrr, No 
mitjgMortbae a saw-dust compressing machine.—Re¬ 
cent dratopmenta of American locomottvea are dis¬ 
cussed—: [fir Leon A Haekett’i excellent article on 
the Processes In ('olton Spinning Is concluded.—Prof. 
J A. Swing reviews the work of Liord Kelvin In 
telegraphy and navigation—In an excellent article 
entitled ‘Oil Field Phenomena,” Mr A. BcSby Thomp¬ 
son gives t brief review of the mode of occurrence of 
petroleum and the means adopted for Its search and 
recovery—Mr R. T Hewlett writes on soured milk 
from the Hstchnlkoff standpoint—Plant anesthetics is 
explained by B Leonard Beetle 

It la reported In the Electrician that tbe Chicago 
Elevated Railway Commission is considering fire 
plana to solve the problem of “through routes" far 
elevated trains In that city Thirty-eight plans were 
submitted to the CommMon, and fire of there were 
selected for more careful study. Hr. B. J. Araoid, 
who Is chairman of the Ocmmtreftm, fools that 
progrere ha* been made In narrowing down tbe wort, 
it is pointed oot that each of the four elevated t& 
way companies is operating under a separate «#- 
nance granted by tbe city, sod that the tntmMnttWhh 
of the elevated lines is caused by the joint M ef tbe 
"down-town" Union loop. The f Vef are doubt- 

fnl whether they can afford to hnnl paamifrara 6cr a 
grrerter distance than about six mUre ^r fire reads, b* 
there Is awamtiy a dsdra so the gut U 
ooooereed to mrts «*«*»* the qta«h*' , • 


Td the Hatted AwiJS^^S^V 5 

The amatrens'rekd mpa rts to atera ii rtM 
rephy iaHswTprtt ntto ds frhi s hSre stotffi? A 

n moreesea* to srgMIaS 1 sfl -ttgi tSaatear* «a Ametkfcv . 
with a view of xxjreasleg to Congrere the optnkm hd ^ 
tbe ergsnhwd aaetean m nmm raatrioUre SrJsW' 
th». neamoumred^rethrtifqUowoittildtrilHr' - 
be given them to eoeprere their vttws to OsagNfrt be-' . 
fora aay of the pending bills be enacted into law l' 1 1 
I hare bean retained aa oounael Car this moremant, 

If root valuable papar wtU pnbllah this tetter, I treat 
that every wireless enthusiast throughout the United 
SUtea will send his name to me at my office, Hitt* 1 
Building, Washington, D, C. 

Gno. Hius Man*. 


“xgafeAnvLAn." 

To the Editor of the Icnxtmc Amweair; * 

RelaUre to your suggestion, regarding the- dew 
wort proposed by Mr, Wood, namely, "Buofaanfrmlata.* 
it Moms to me rather complicated, and I would ear 
gwt that the more homely term, machining or ma¬ 
chined, would ha far more appropriate tn the appli- 
cation which he suggests. B. W Hooemfl. 

Waterbary, Conn, 

[The term mechanlpulate dore net refer to the 
“machining” but to the mechanical handling, 1 *. 
moving, placing, centering. etc., of a piece of wort. 
—Bn.] 

situs nu unaua or uud to normi 

To the Editor of the Scnumnu Axntcag- 

A simple method of giving the appearance of relief 
to picture* can be seen by tbe experiment that if n 
sheet of glass with mlnnte cylindrical Dating on a 
side held against a photograph, with the aeries of 
flutes vertical, be viewed through, the dispersing 
light gives the picture a stenographic effect of 
solidity. 

Tbs utility of a minutely fluted dispersing picture 
cover glass screen therefore can be shown, which la 
earned by the semicircle dispersion by the cylindrical 
flutes of the light that is reflected by the photograph. 
The determining factors are the minuteness of tue 
Hating and the position and the thlanqp of the vlew- 

Tht dispersion of the light by the refraction through 
there adjoining flute* of this stereoscopic screen pro- 
Wte to each eye a different appropriate view of the 
plc£«re, which produces the Impression of solidity and 
HcpTh. A. F Wood Ohxhowitii 

London, England 


reientiae American Prime ter Invcnter*. 

The ScncNTirio Amkiicak offers $100 la three prise*, 
to be awarded to the inventor who fires the beat 
aooount of how be conotlved his Invention, how he 
developed It in actual practice, and how he succeeded 
in selling IL This sum of $100 to ba distributed aa 
follows 860 to the beat aooount, |8K to the second 
beat aooount. $16 to the third beet account 

There Is no limitation aa to subject matter of the 
invention, in other words, the Invention may be a 
household utensil, a game, a pi roe of electrical appar¬ 
atus, an improvement In railway oonetruotlon, a metal¬ 
lurgical process, etc The following conditions, bop- 
ever, must be observed 

1 The Invention must be patented. 

I The inventor must bare actually Bold Us patent, 
and the invention most have been commercially in¬ 
troduced. 

3 Tbe aooount of the Inventor's suuusss must not ba 

longer than MO wort*. ^ ^ 

4 The composition, letter, or artiol* must he type¬ 
written on one side of the paper only 

6 The Inventor most sign hi* affisring with a j»m- 
donym, and tool ore it fat a sealed envelope, upon, which 
tbe pseudonym is written, a Second MM envelope 
moat be provided, bearing on that outside tba pMU- 
donrm under which the offering is eubmlttod.,4W cop* 
taln!ng the real mom and addreaa of the caatettopt. , 

6 Contestants mot address their offering* datMm*, 

lath^X. 


g The Editor «tthej| 
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jufaed nir attar ye*r by _ 

L —“ of 0 »«mMw 4. with whloh (or a «w*w.r 
mt ito tor* been ealetoatteg Jndepepd- 
X pointed oot that tha mM danger lay 
m or lockjaw; ud that moot of tha om of 
to July tetanus” tan oo«m about- through 
to blank cartridges In tor pfartoU and of giant 

the ta t a nna bacillus, tha germ responal- 
whlah ll introduced, In ldtprag- 
m di t f omitinm twtj slight In 
tha foco, hands, and teat I sotad that tha 
- parlod of tetanus (white tha toxlni gana- 
a badllua are dlaaamlnatlng In tha blood/ 
the dreadful symptoms dare lop) U from 
to a fortnight, that prophylactlo Injections 
aeruih, If given Immediately after the 
will almoat certainly ward off thla dteaaae, 
~*>llk 1 r i lta Introduction waa total In more than 
IdHjvtha of the caaaa; that practically all health de¬ 
partments are now open on Independence Day, pre¬ 
pared to provide this antitoxin, when asked for It by 
tel ep h one; that In the event of any wound, Immediate 
WtkAerole surgery la Imperative, and that If any 
aadt^Wound be examined under the mjcraeeope for 
the te g r ation, the latter** aheenoe after several examl 
hatlgh ahould greatly allay fear of the disease de- 

fiMg several years peat humans clUeans, anxious 
to torevant these deaths and sufferings among our 
yos^ff people, have striven to Interest public opinion 
in tha substitution of calebratloaa of the great nn- 
ttenai^ holiday every whit as patriotic, while at the 
aame time much safer and saner, and at least as oon- 
♦nctve to pleasure and patriotism as those that have 
hHh p r to obtained, and year by year the suocees of 
g. endeavors has bean progressive. 


„ _1 year Independence Day fell cm Sunday—the 

a reason, no doubt, why the number of tetania 
which had theretofdre been steadily decreasing 
doubled in 1109 those of the preoedlng year The 
earning holiday fall* on Monday, so that the fesUvl 
ties are Ulraly again to be spread over three days. 
There seams moreover to have bee if relaxed authority 
regarding the use of Are works, especially In Illinois, 
Massachusetts, New Jersey, New York, and Pennsylva¬ 
nia; thla relaxation regarding especially the use'of 
blank cartridges resulted In an Increase or urtMJbe 
eases. Nevertheless, last year there waa gratifying 
evidence of an increased public sentiment In favor of 


o cities, 1 
b bad sire 


■trlctlve ordinance, with the result that no casualties 
were reported from Washington, only four slight In 
Juries for Cleveland, and leas than half the usual num¬ 
ber of accidents—with no deaths—tor Chicago, al¬ 
though thla latter city had II deaths hi 1908 and 18 
In 1907. Prohibitive ordinance# have been more ef 
tectlve than restrictive ordinances, the latter In turn 
are much batter than the do-nothing poller 
As I have Intimated, year by year effort* have been 
progressively making to substitute sensible 
menta and enthusiasms for the explosive 
that have resulted In 794 tetanus deaths among our 
children In seven years. Springfield, Mass., while 
abating not a Jot—Indeed, rather e nh a nc i ng —a spirit 
of genuine patriotism, has provided parades, flouts 
representing historic Incidents, plonks; and. finest of 
mil, an annual chorus drilled by aktUad leaden In the 
mass singing of national air* and popular songs. How 
worthy of emulation by ether communities! How 
gratifying to all but the "buslneee Interests" Involved! 


noted, blank cartridges alone'fumlehed 7*4 
dk^li^rimi «a the fitoeaee to which thee* 


r ei g h te e n - 'afo the vjo- 


cteegeg of, pobdeat1«* arc taking up the props-" 
la begun by the American Medloal Association; 


Journal has submitted 
imagines tha results of a vote by Congress to sacrl 
flea each year on* unknown bay aa a national Fourth 
of-July offering—the newspaper extras announcing the 
editorial denun- 
of our law-makers, the public agitation and 
supreme Indignation, petitions to Congrats end the 
President, tha tumult that would Inevitably attend tbe 
execution of such an act of mad near. Yet we have 
supinely been allowing, year after year, with the abso¬ 
lute certainty of the result before us, the slaughter 
of hundreds end the mutilation of thousands of our 
children, with the natural consequence In suffering, 
torture of mind, and desolation In many households 
Our people are Indeed well on the way to grasping 
the logto of these presentments. Everywhere Individ 
uals, civic societies, end kindred organisations are at 
work, measures are on for the formation of a ns 
tlonal committee to promote a "safe and sane Fourth", 
municipal authorities sre acting understanding]/, to 
legislation hitherto enacted, more has been or will be 
added this year The action of the Medical Society 
of the State of Pennsylvania la especially noteworthy 
by reason of Its comprehensive character lta Com 
mlttee on Independence Day Fatalities recommends 
I.«gal control of tha Importation, manufacture, and 
■ale of explosives used only for purposes of celebrs 
tion; municipal control of the use of firearms and 
of fireworks during the Fourth-of July season, munlcl 
pal participation In substitution methods, the organ I 
aatton of societies for both control and substitution 
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_j» of tha iMtatekkm hardly pa*to 
L . If, to the face of thee* mOpMed 
ll h* 4*«sUte4 to edhera to the old trier 
•4ft totofifc Pt tojnm todW would ft be to ptefc out 
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taking the height, he attained an 
In 7 minutes. It took him a half hour to reach the 
: height He descended In circle# tbe same aa 
1 he aeoended, end when within a hundred feet of 
the ground, he ahut off the motor and glided to earth 
The following day Brookins continued hla exhibition 
flights and gave another demonstration of his skill as 
an aviator by flying for nearly an hour In a stiff wind 
After doing many fancy maneuvers he mad a a glide 
and landed almost at tbe starting point One of the 
other Wright machines had trouble With Its motor and 
was unable to make more than a half circuit of the 
oourse. There was very little flying this day on so- 
count id the wind. 

The third day t/f the meet Brookins again attempted 
to make an attitude record, but only succeedt-d In reach¬ 
ing a height of a little over 1,700 feet After the usual 
performer** of the five Wright biplanes, Orville 
Wright made a flight In wUeh be performed numer¬ 
ous and daring evolutions over the trees Id the 
surrounding field*. HI* tnaohln* flew very steadily 
and mad* sharp tunu, but did not show the speed 
that Hamilton exhibited la hla Ourtlsa biplane at 

V (a ihe fourth day of the meet aviator Brookins well 
'tttok Orville Wright In the fancy maneuvers 

U totogted and in the sharp tom ta» made. He creat¬ 


ed a mw world's reoord ter t 
turn* In g 8-6 and S 1-8 eeoa 
circle he described was leas the 

The beat previous record of this character Is said to 
have been made by one of the Wrights recently at 
Dayton Brookins satin attempted to break hla alti¬ 
tude record, but only succeeded In reaching S 800 feet 
after a 48-minute ascent. He required only 10 minutes 
to descend from thla height Two and three aero¬ 
planes were frequently flying together during the after- 
nooil, and at one time the motor In aviator Houey*a 
Wright machine suddenly stupped when he was it 1 
height of loo feet He glided down In g straight line 
end landed In a field quite a distance away 
On the fifth day, Brookins again attempted, and this 
time successfully, to braak hla altitude record After 
•oaring In wide circlet for 40 minutes, he reached a 
height of 4,803 feet The machlno was but a speck In 
the iky and on account of the base and the lateness of 
the hour, It waa sometimes momentarily lost to view 
After apparently hovering for several minutes, he be¬ 
gan a alow descent in wide circles. Brookins circled 
five miles to tbe east of the motor speedway and 
gradually otosed In upon It He had dlfllculty In aeelng 
the track because of tbe gathering darkness The 
motor stopped when he wu only half way down and 
he was obliged to make a long glide He finally landed 
In a farmer’s yard a couple of miles from hla star tin g 
point The flight bad lasted an hour and a half, and 
it was by all odda tbe best attempt at high flying that 
has yet been made 

The Indianapolis aviation meet did not draw the 
crowd* anticipated Thla wee doubtless due to tbe 
feet that only one make of aeroplane was used In 
order to have a good sporting event various type* of 
machines must compete At the meeting In Montreal, 
from the IBth Inst to July 4th, there will be two 
In addition to the five Wright 
and the biplane of J A D McCurdy There 
‘ 5 »ome other machines entered st the last 
Count Jacques dn Leaaeps, who recently 
the English Channel, will pilot one of tbe 
monoplanes This machine has a 80-horse power 
fcf and will be able to outdistance the Wright bl 
jjg- which have only 30-horse power engines In all 
llity, there will be some Interesting races at 


BcisimriL Aura.css baa always made a prac- 
of exposing tbe snares and devices of the patent 
“rter, as well os the fraudulent patent attorney 
ugh the subject Is by no meanStoew to the read 
Of the SuETTinc AmksIIAX, n le one at which all 
into™ should be thoroughly Informed The Editor 
1 fk-ixirnrir Amxbicak weald like to receive from 
re of Ibis Journal, letters In which they narrate 
personal experiences with dishonest promoters 
ttorneye Snch letters will bo published In dne 
^hDTST, and should not only bo of Interest In them 
" it should serve os a warning, tboreby Pro¬ 
log others against such snares 

Tha staff of the Bureau of American Ethnology of 
the Smithsonian Institution has recently been in 
1 rented by tbe addition of two ethnologists who have 
come to their work with the prestige of high unlver 
blty distinction The first of these, Dr Trumen 
Michel son, studied comparative philology at Harvard, 
then continued his studios abroad at the unlver 
title* In Lftlpale and Bonn He then taught compara¬ 
tive philology at the University of Missouri In Col¬ 
umbia, and more recently bos been a student under 
Boom at Columbia University In Now York city He 
has published various papers In his specialty, and 
has In press a revision of Jones s ‘Orammar of tba 
Fox Language" Dr Micbelson will undertake lo de¬ 
termine tbe linguistic Interrelationship of the greater 
groups of tbe Algonqulan languages For this pur 
pose be will visit during the summer the Dlarkfeet 
reservation and the Northern Cheyenne reservation 
In Montana, then the Wlndrlver in Wyoming, and 
Menomonl reservation In Wisconsin, end the Mlcmaa 
reservations In Quebec end New Brunswick The 
other of these new appointees Is Mr Paul Rodin, who 
baa prosecuted advanced studies In anthropology at 
the universities In Berlin nnd Munich, and during 
the lost four year* has been a student under Boss 
end Fen-end et Columbia University In New York city, 
from which Institution be le soon to receive bis 
doctorate. Mr Rodin has taught at tbe College 01 the 
City of New York, bat bag decided to relinquish teach 
Ing In order to follow ethnological atndlee as a life 
work, end to him the Bureau has assigned special 
Investigations among tha Winnebago Indians uf 
Nebraska. Mr Radln la the author of numerous pa 
pars Which have appeared In tbe Zeitsohrlft far Bth- 
notori*. the Journal of American Folklore, and tbe 
Pmsedtngi 0 1 the Royal Anthropological Institute of 
Qtmt B 






‘Ntuwa.u ’’ Incidentally. It may be mentioned that 
the Japanese have adopted the same arrangement In 
the first dreadnoughts built (or their navy 
Obviously, the principal disadvantage of the system 
1* that the ship, although she mounts twelve heavy 
guns, can bring only eight of them to bear upon either 
broadside, at least (our guns being masked by the 
superstructure or by the other turrets while she Is 
fighting a broadside engagement with the enemy In 


Bhonld the weather guns be disabled. It would 
be possible (or the fleet to make a complete turn of 
180 degrees, and bring (our big guns, with their gnn 
crews entirely fresh, Into the fight 
To these arguments It wlll.be answered that by 
moving one of the four amldehlw turrets forward and 
placing It at a sufficient height to fire shove the 
foremost turret, and remorlng another of the turrets 
aft and giving it a similar relation to the i 


feet, draft, feet: displacement 1IW tons; 
norma] ooal supply, HO tons. The "Nassau'' Is driven 
by triple engines, and on her trials considerably ex¬ 
ceeded her contract speed of It knots sad may be ast 
* 

twelve ll-lneh, twelve (-Inch, and slat " ' ' 
gaits. «be It-protected hr ftafe* t '* 
armor on Un belt aad tha barbette# < 
twelve inches doihS Wnia 


and particularly the bewildering character of the 
rlalma of an American patent were recently made the 
subject of a decision of the House of Uirds, Tha ease, 
which five members of the Hone wen celled open to 
dixldn. was that of Linotype and Machinery Limited 
vs Hopkins We presume that the specification, which 
tailed forth the condemnation of the Lords, was sim¬ 
ply the American specification filed la England with¬ 
out any change. The following Is an extract from 
the decision, (he unanimous judgment of the five 
members of the House of Lords 
"Tha appellant (t e, the patentees) has filed a 


It contains no lea than sixty claims; there is infinite 
redundancy and repetition and Constant 
Illustrations which are not very easy to f 
gather It Is a document which needs the 
longed and penetrating study in order that anyone, 
. who wishes o work out problems of invention ta this 
class of Industry, may know where they stand and 
bow they may be free from the danger of Infringing 
former patents. 

"the peint whether this patent la good’-air apt does 
pot arias It this cnee, but I thiiV.teis doty to 
stats explicitly that thorn who, «a and-eeowja apaal* 
eatleas moat taka the risk of hariu (hi whole ♦***« 
declared void far ambiguity, I hdVhad oosaalm to 
cbeerre that there Us toadeacy fetrwao.psrihtshdas 


■n*WW%nnapn!pn^^ 

• aoaa to-pw#» h'aMant, and' WMrigltoen 
Wfinaaa- Into -tahtng m ** 

it tnWWpretotton t* Wta'Wriwedtmdnd 
they be ts*d fulliyoi isfMk •,*«#■ 
abuse Of the law and Will baaheeked « ««*(• 
ritouw re^ra- hy thrsimple pmasmotie'Mtt*** 
patent InvaHA.** ■ ; • { • , 
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hiteh*s : KoUnd-Trip Aeroplane Flight from New York to Philadelphia 

A REMARKABLE. CROSS-COUNTRY FLIGHT 


ikt day* after Glenn H. Curtlae'a flight frois Mayor Garner of Now York to Governor Stuart of 
S&* York, aviator Charlee K. Hamilton Pennaylvanta, executed the flight on ached ule time 
daring and thrilling flight from New During a comldarable part of the trip he raced a ape- 

ilphla. Thla aeoond flight waa planned olal train which at tlmae found difficulty In keeping 

hr tta'New York Tlmea and the Philadelphia Public up with him. 

and aviator Hamilton, carrying a latter from The (tart waa made from Governor's I eland at ? 38 


A M ori Monday. June 13th The actual atari took 
place only after Hamilton had broken a propeller in 
attempting to start tbe flret time, due to the blade 
Birthing a stick that lay upon the ground As aron aa 
he had eubetltuted a new propeller—the very one ueed 
(Continued on p age 517.) 
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New Filtered Water Supply for' the C,W fyjpf 

HOW THE ALLEGHENY RIVER WATER IS PURIFIED AND DELIVERED Kit) jf(E CITY 


There hu recently been completed for the city of 
□renter Pittsburg an ambitious iKhome of t ure water 
•apply which represents the very latest developments 
In work of thin character The sfle for the filtration 
plant la on tbi north bank of the Allegheny River 
about erven mile a above the point where It Join* the 
Mon on rebel* to form tb Ohio The new plant le lo¬ 
cated r abort dlatance at v and on the oppoalte aide 
of the river to the Brilliant I limping Station which 
formerly tick water fr ra the rlvir direct The plant 
extend* *1 ng the river front for 1700 feet and cov 
ora Bom 220 sores 

At th undream c mer cf the alte low lift pumpa 
located In what I* kne wu aa the Roe* Point Pumping 
Stalloti raise the raw water to a c ntral receiving 
or h lloicnlatl n I aelu of *0 000 000 gallona capacity 
On earh aide < f thla ret Ivlng baaln la a larger aadl 
mentation 1 RHln an 1 the three have a coinblued capai 
It) cf 1 TO000 000 gallona 1 10 m the central i ceivlng 
basin water flowi to the real of the plant by gravity 


gallona per 14 boon when pumping aga i n* a total 
head of 41 feet of which not more than 14 feet la 
auction lift The Impel!era of tha pumpa are 11 feet 
3 lnchee in diameter The auction nomlea are each M 
lnchea and tha dlacharge noaxle U M lnohaa In Alam 
eter The external conatruetlon of tl^aae pnmpa la 

clearly abown In the accompanying lllwtraticm 
The 100-Inch conduit before mentioned aa oonvay 
tng the raw water extends under the pump pit and 
forma a auction pit for the pumpe wh'ch dlacharge 
through branch connections to a M-lnch rising main 
that extends 1 80S feet to the central gate-bo um Tha 
ruing main li built of half Inch riverted steel plates 
surrounded by concrete The Sow of water through 
the rising main U measured by a OWnch Venturi 
meter with a SO Inch throat—the largest meter of thle 
type ever built At tbe discharge end of thla main 
la a central gate chamber BO feet by tlft feet which 
controls the flow nf water to and from the nedlmen 
tatiem baaln Above this chamber la built the admin 


roof, Urn tattat (M Mrfcf « W* ran* M 
lnchea In dUtaetef.tlt* ft# Uah, « « 

ter to emtat Tfcaae arabta age baftaved taS 
largset of this type that have etaf bafn M|E 
From tha UUndtalK reservoi r tha wfMf 
rled hr two 73 Inch steel pipes beneath t)ft* 
tha Brilliant Pumping Station - * - - jHi 
Ing station had a dally eapaelty of abouBfc 
gallona tha plant consisting of two 1000MR 
Hour eng ism and two 11000,000, gad fbu£g 
gallon Ailla-Chalmen vertical aronaoowpMM 
ULS engines At tha time of tha bOtMlilr 
filtration plant two additional lS^0O,0OO<ydRki 
AllleChahMiw punatag 4H 

ground* or the gitrapon ptant4*l«h di uimW * 
acre* have haen deve l oped Into a very Wmiflggi 
Tha (Uteri and ftHratloa rteerrolya which. aa v 



f the fear huge centrifugal pumpa cadi of which can Hft 15,000 0O0 gallons per day against a hand of M feet Tha 
•ad the one discharge noasla M laches In diameter The Impellers are 11 feet 8 Inches la die 


taro netted aftotaa are 18 L 


flowing first to the sedimentation baaln and thenc to 
the slow sand Altera from which It Is conveyed to a 
covered Altered watei icseivoli on the bank of the 
river Prom the reservoir the water paaeea through 
twe steel rcndults laid under the rlvei to tbe high 
sc I vice Brilliant I imi Ing Station which llfta the 
watei to th storage leservoin that supi ly the dlstrl 
button system of tbe city 

I he Intake has been built bark of a revetment which 
has been constructed along the river bank In front 
of Ihc Rom station and It consist* or a concrete 
chamber to which the river water le admitted by six 
tim four foot conduits arranged in two horitaotal 
rows ut sight each From the Intake the water passes 
through a 124Inch conduit for a dlatance of 280 feet 
to the pumping station 

The Roas Point Static n measures 183 by 200 feet Is 
ptau The steam generating equipment consists of 
eight SBO-horae power horltontal Sterling water tuba 
boiler* arranged In batteries of two each Extending 
aleog the trout of the building Is a pump pit M feet 
wide and II feet deep in thla are placed four Allta 
Cbghnefa tertmatal shaft single-stage douMe-euotloc 
fwtrlfhgd pumps, tach direct connected to an AlRa- 
Chaltoars VartlseJ croaa c o m pound coCdenstag OarUga 
angina Bach pump hu a rated eapaelty of *s 000 Wl 


am» watib nm m tbi oitt or rinatu 

Istratlan building from which the entire operation af 
the plant ta controlled and directed 
There are three sedimentation basins tbe two larger 
cues covering about twelve acres and the smallest 
about three acres Water Is carried to a depth of 
•bout lirteen feet and the total capacity U llOOOOOOO 
gallons or about one days supply Thy M filters 
have each a surface of one acre and a capacity of 
2 000 000 gallons per 14 hours Bach filter bed meu 
urea II* by 263 feet, and It la oomplately rooted over 
The floor la of concrete and the greinsd-wefa roof la 
supported by 176 columns each ft lncdma square 
•paoed 16 feet cuter to center The under Oratnag* 
or collecting system consists of a central main ouUae 
tor extending down the oentnl bay, with lateral col 
lectors of vitrified tile* la each std* bay laid In open 
Joint*. The col lectors are covered with owe foot of 
gravel varying from on* fourth Inch to this* laches 
in alas, above which Is a layer of sand four fiat thick 
An Interesting feature u th* new sy etem tor acraptag 
th* bads and cleaning and nplaettig t*|i a«ad Tb* 
work la daw by machinery Instead pf by hand, and 
tha nystem la the moat uomphsta In fkt»- downy 


a natural wooded atop* at the b*ek the plant hg 
tweti left — chan ge d tha 'AeBvery of filtered wits 
wu* began ewrty th IMI Thafuli opacity of tha erfg 
uai altars was rsnebed ta l*k aW with the ommtrm 
tton of tha taat tgn *Uem. tha W*Wt atty of fMata 
PltUtawg will he enppUsd tatth pwra Ariuktag -watsi 

u&m&Ss 

trial Pramew * 
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i la tha gaUerlea, and thaaa 


main tandtat. wMeh lead* «a 


thaaajfmnarf with 
ikt Owe**?** ft 









i the liqnid lute a 
•olM whit* bm it th* moment of the eoUdlflot 
ttOB tke eold fate tngtutoMoualy become* hot 
Th* property of nlld camphor to rapidly molt Into 
a liquid caupoond whenever ground or shaken with 
•olid chloral hydrate to used in the other test tube 
The two chemicals moat be finely powdered and the 
camphor la sprinkled with a few drops of slcohoi be 
fare being ground The two white powders look alike 
and are nperpoaed in the tube two parts In volume 
of oomph or being taken tor one of chloral hydrate 
The shaking rapidly mtna and liquefies them 
Large tohes or bottles of any thickness rsn be used 
when the experiment is made in a halL The fusion 
of Mol la then produced in a water bath 


s non memo light strut. 


Many people have wished t _ _ 

with Geteeler to bee but owing to their high <1 _ 

not been able to do so 

By the following simple and Inexpensive method 
anyone who p n eeeoe m a one imh or larger Induction 
coll can make a very good eubetltute for a Oelmler 
tube from any of the standard electric light bulbc 
Burned ant lamps or lamps In which the fllsmonta are 
broken give the beet reeulti and can be had for next 
to nothing The effect Is muoh bolter If the filament 
la broken Into fine placet, as It then d«s not Interfere 
with the discharge in the bulb Metal filaments ran 
easily be broken by striking the lamp with the hand 
) lamps the filament Is sc 


In the performance described bare la the evident noo- 
tadarvamthm of the ttagtdan and the possibility of 
''Hatching the trick closely In tall Ught The 
«*ed are two perfectly transparent glass tagt tubes 
9**ry spectator can aee that they contain nothing bwtjfc 
the two substances about to change place One of th**U^ 
ip a fluid, transparent, colorless liquid which 
'Uboat one-half of the tube The other tube 
nothing but a white, opaque powder Both 
glean to some skeptical spectators with 1 
Oat they be kept area apart, tm^T&be hi 
and that the experimenter ebon Id remembet 
the Mould or solid is kept In the right or 

Th# skeptical person Is tbsn ordsred to 

tubes with his thumbs and to shake them 

Ing compiled with this request he will find that 

have apparently dugiged places, 

allied a white opwqfa* so"-* -—■* 

m transparent liquid a 

which contained a watery liquid ie now 

white opaque perfectly solid substance 
Some curious and bat little known properties of 

organic ■ubetances are used for this perform*! 

of them Is the property of Mol to remain In 

fusion stats with inch a tenacity (in open 

p res en ce of anflltered air) and for such a time 

no other substance equals it In that reaper 

perhaps the metal gallium Baktl Is used In 

fur some hinds of Intestinal troubles and Is so 

every druggists Boms ten grammas of It are 

Into a clean and dry test tube care being tak 
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direct or alternating current The Interruptions ob¬ 
tained with this type of Interrupter are very high, 
being In the neighborhood of 1000 per second 
The electrolyte and ele< trades an contained In a 
wet battery Jar A wood plug should be turned to 
fit tightly in tbo top of tbo jar and boiled thoroughly 
In parmfltn to protect It from the add fumes A glass 
tube fi Inches long with an Internal diameter of Vfc 
Inch should be procured and a hole slightly larger 
than the external dlamoter of the tnbe bored through 
the center of the wood cover The tube Is bild In posl 
tlon by a heavy brass spring pressing against It For 
the anode a Mi Inch round brass rod should be stralght- 
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ened so as to slide very easily through the glass tube 
One end of the rod should be squared off and the other 
•ud threaded and a ta 1 ped bran ball fitted to It T Is 
weight bv muiI talian feeds the rod Into tb< solution 
ss It Is used One side of the ball should bo tai ped 
and fitted with a binding |H)st tor lonneetlng pur 
poses Th. cathode consist* of a lead strip I by 1 by 
M, imh suspended In the solution from a maihtne 
wrew thi thrraded tad of which terminates In a bind 
Ing poet for (onnectlons To assemble Fill tbi Jar 
a third full wltb a 10 pei cent solution of Bulphurh. 
or nltrle Slid piste the wood covir on Dimly lows* 
the glase tuba through the hole till U Is Mi It th from 
the bottom of tbe lar and tighten the spring against 
It Then put thi rod tbrouah the atmi tm» till H Is 
testing on the botti m of the Jar In use when the 
circuit through tbe apparatus \s .vm* wuuwondmt 
Ing bubble* farm and break on the anodt thus ml 1 
ruptlng the current If tbe fnesmptar Is used oil 
alternating rnrrent the anode will wear down qnlikly 
Conner lions using alternating current are Identically 
tbe same as direct but without legard to polarity 
as alternating lurrent constantly reverses poles If 
Intended for continuous work tbi elwtrolyti should 
be tooled by running water through a tolled glass 
tnbe In Ibe bottom of the Jar This Interrupter will 
siitiessfully iperato rolls from tbo small sires up to 

the 10Inch else and Is rapetially desirable In wire 

less telegraphic transmission as It aids materially In 

the production of a penetrating high frequency wave 
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Allowing Just tbe right amount of sir 1 > leak In Is 

s rather difficult process but It can be done most 

■Imply as follows 

Instead of making a wax cone aa In Tig I make a 

bell shaped ptee* aa in Fig III With a sl arp file 

nick the bnlb where the end of tbe wire will tome 

Ths purpoue of this nick Is to help the spark pumture 
tbs glass It shontd hot be made deep enough to allow 
any sir to enter tbe bulb Next stlok the wax bell on 
the bulb so that the end of th« wire riata In the 
nick Connect to tbe roll aa before and turn on the 
currant The spark will jump through the glass and 
whatever air la In the bell will lsak Into th< bulb By 
varying ths aln of the bell different colored glows may 
be obtained Tbs wax bell In Fig lit shows about 
the alas for th* b«at result* with lfi-eandle itowir lamp* 
Dlffsrant lamp* give different results so that tbe exact 
sins of th* bell cannot bo determined and strlatlon* 
era mors or lew a matter of luck Almost every bulb 
made aa above will sbttw beautiful color effect* oath 
different from th* other and ths result* are well 
worth the trouble 



I* of ths tmablsMiu vibrator on 
■art Mto. tt I* to bo operat e d on M to U0 rake 


In testing electric wiring tor open circuits ground* 

or short circuits It Is of tin nectswy to skin tho In 

■ulstlon from the wires under fist In s number of 

places so as to tonne ct them to s magneto or oth«r 

testing device The accompanying Illustration shows 
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s device which doss away with this mcisslty for It 
contains a sharp needle point whlt-h tan be aslly 
pushed through the Insulation until It mak s a good 
electrical contact with the wire within The d vice 
Is made out of a hard wood handle bored throughout 
Its whole length to the diameter of Oexibli lamp <<nl 
The small end Is then count* rbored to s Isrgir dlam 
eter and * plug Is made that will drive tightly Into 
the oounterboro The next step Is to procure a largi 
staed souring needle which is driven through the plug 
is Shown In ths sketch The eye end or the needle 
Is Mdarad to a length of lamp cord which ta 


polled 
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through the handle u shown 


POL&tIWOn ATTAOHMIIT FOB KICBOWOFU. 

Illustrated herewith Is a hit of apiiaratus by means 
of which polarised light may be used with any micro 
scope without changing the instrument Itielf The 
polariser consists of one dow n 4 x 5 inch glass nega 
tlves which have been thoroughly oloaned and dusted, 
and are contained in the original box, which has its 
top and bottom rut out, leaving Just enough card 
around the edges to hold the platen In position 
The analyser comprises a piece of blackened cork 
with a wcdge-sha|ied slot c nt In one aide and a bit 
of black mirror firmly pressed into position in the 
slot at the polBrlstng angle ThlB rests on the eye¬ 
piece of the ni'irosropi and may be turned at any 
angle in the horlxontal plane The black mirror is 
made of plate glass or cover glass, coated on the back 
with a mixture of lampblack and shellac varnish or. 
if more convenient, laiupuiack and glue The draw 
lug sheas the nrrangement of the apparatus with the 
Miols’ i rossed A small scale may he attached to 
thn toil of the analyser, so that the angle through 
which It Ib turned may be noted 
This scheme may also be applied to a simple, or 
dissecting, microscope For simplicity and 
combined with a high degree of efficiency, 
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Pour off the clear liquid, add another quart of water; 
stir well, allow it to settle, decant; and wash a third 
time. This will free the precipitate of Impurithe 
formed. Dissolve 44 pound cyanide of potasslnm in. 
H gallon of distilled water Whan oompleteiy dis¬ 
solved, add a small quantity at a time to the chlo¬ 
ride of silver Btlr this well, and continue to add 
lbs cyanide solution until the chloride of silver baa 
only Just been dissolved. Allow a little time to 
elapse between each addition. Whan all the chloride 
of stiver is dissolved make up the quantity to 
gallons with distilled water This will be the right 
quantity to nil the wooden tank, with one ouaoa of 
silver to the gallon Let this solution stand for 
iwenty four hours, so that all dirt will settle, and then 
pour the clean solution into the tank. The solution 
is now ready for use. 

Two sheets of tine sliver about 6 Inches equare must 
be used for the anodes, suspended by either oopper 
or sliver wire hooks upon the copper rod (shown in 
the Illustration) attached to the wire from the carbon 
of the battery, while from the bent oopper rod the 
articles to be plated must bo suspended, this rod be¬ 
ing attached to the sines of the battery The articles 
to be plated must be cleaned by boiling them In a 
strong solution of common washing soda for twenty 
minute*, rinsing In water, and scouring them lndl 
vldually with a stiff nail brush dipped In pumice 
powder or brick dust Articles of German silver, 
brass, or copper, after scouring and being attached 
to the slinging wire, must he dipped Into a solution 
of one ounce of nltrato of mercury In a gallon of 
water This will give a chemically clean surface and 
cause the silver to adhere firmly when the deposit 
takes place la$p silver bath. Three.) 



gold in the lkjnti 'tltal t loxrooade top porous 
and allow the action of tke two ceils to eonttotw 

pennyweight has- Mmi^diMotvsd from tbs *katt 
gold. Kamov* the pqrpas pat; thtovr away " 
tsota, us# the remslnlng liquid for the gold 
lag, and tbs place of sheet gold can be u 
anode. Any article after being well eta 
coated with gold In thin bath, giving a very rldk Colbr^ 
Stale beer is the best liquid to am with a edntojk 
brush in brightening the dspoeit previous to bnrjlgjj»', 
lng. The brase wire brush used should he ftMr ‘M- 
gold than for ellver The artielea after rinsing dtodU 
be dried in hot boxwood sawdust ' * 

JKnc Plating —Articles can readily be coated 
tine by using the following solutions (Watts's proc¬ 
ess) lit gallons water, 1 pound cyanide of potas¬ 
sium, 10* ounces of 0.880 ammonia. Plaee this In one 
of the tanks. Fill two large porous pots with a plain 
cyanide solution, consisting of 4 ounose of potassium 
cyanide to 1 quart water. Place a strip of sheet cop¬ 
per the width of the porous pot In each, and connect 
the copper with the battery aa for gold, using two 
large clean sine plates In the am words cyanide solu¬ 
tion until about 8 ounces of sino have hem dissolved. 
Remove the porous cells and throw the contents awajf. 


■lOBOSOOPI ABBABOXD AS POLABIBOOFX. 


think this epparetus can be excelled The pleasure 
to be derived from Its use Is Infinite 


Those who wish to undertake the cUoteo-depealtlon 
of »1WH a small scale whether ns n businew 

or for pleasure will find (but the Apparatus and uten- 
bllu Jwm dee. rlth <i sill meet the ordinary require¬ 
ments 

The photograph reproduced herewith shows the 
wooden depositing tank and battery of an outfit In 
artual use The battery cells are made exactly as 
explained on page 445 of the SuKM-itio Amkricaw of 
May SSth 1810 

The depositing tank Is made in the same way, s Ith 
tin- exception that the Joints are put together with a 
very thick India rubber cement of the kind used for 
repairing tires The snodwnrk at the Joints Is first 
coaled with the cement, both at tbc grooves and the 
ends, and Is allowed to stand for an hour or two, 
when It Is mated again and put together either with 
uails drlwm in diagonally nr with screws The ex 
reus of rtiblwr must be wiped otf In the course of 
about twenty four hours the Inside of the tank must 
be mated with a burning hot solution of paraffin Dn 
ices the paraffin Is very hot, It will not penetrate the 
pores of the wood sufficiently to make it Impervious 
to any of the ihemlcal solutions that the tank may 
contain Che wood ueed In making a depositing tank 
must be well seasoned If possible use old boards one 
Inch thick so that when planed the board Is not leas 
than seven-eighths of an Inch thick, and at all tlmac 
place 1 1 eats across the bottom, so that it will stand 
clear of the floor or work bench The rubber cement 
used for the Joints will not be affected by any of 
the depositing solutions The tank Illustrated meas¬ 
ures 15)4 Inches wide, 18 <4 Inches long, and 11 Inches 
deep Five such tanks ns these should be made, to 
contain the following cold working solutions, for sit 
ter, nickel, brass copiwr and sine Gold and alkaline 
coppering solutions must lie worked hot, aa will pres¬ 
ently lie dcatiibed 

AHiht Plating - Dissolve 114 ounces sliver in a 
glass flask by adding 1 ounces nitric sold and 1 ounoe 
distilled water Heat thi flask slightly and place it 
where the red nitrous Dimes will pass off Into a flue, 
or out of doom. When the silver has become dis¬ 
solved, add a quart of distilled water, stir the mix¬ 
ture well, then add gradually about 5 fluid ounces 
pore hydrochloric add, atlrrlng the mixture welt with 
a glass rod. Place the flask In a dark plaoe while 
e of silver) U settling. 




color of 

Copt* Ptoi 
being nldW 1 
copper In SlWlne coppering bath, can be 

usad ftlthtf'MM or hot. If used hot, an enameled Iron 
boiler wU^HWar the purpose, but the heat muit not 
exceed 180 degree* Fahrenheit for a hath of the Tor 
mala given DIkboIvb % pound sulphate of copper In 
14 gallon hot water Also 44 pound carbonate of pot 
ash In 1 quart of water, and about 10 ounces cyanide 
of potassium in 1 quart water Add the carbonate 
of potash solution to the eulphate of copper Stir the 
mixture well Add enough strong liquid ammonia 
to dleoolve the precipitate Then add gradually the 
eyanlde solution until the blue color disappears. 
Make up to 8 gallons with distilled water, and after 
allowing the sediment to subside, pour off the clear 
liquid Into tbo depositing tank. Have two anodes six 
Inches square using the second anode according to 
the number of articles to be plated The two battery 
cells above referred to will perform all the work of 
deposition that this article describes. The cleaning 
at small Iron or steel articles should be done Just as 
described above for silvering When the articles are 
coppered they must be scratch-brushtd before reoelv 
lng a deposit of ulokel, stiver, or gold; then scoured 
with fins pumice and water, They will then take a 
One deposit of these metals. 

(Told plating —Electro-gilding In a small way Is 
best done by making the gold solution as follow* 
Dissolve In 1 quart of hot distilled water 1 ounce of 
cyanide of potaaalum. Take a small porous Dot and 
Oil It shout twothlrda full Plaee It In the inner ves¬ 
sel of an oatmeal kettle, and pout- In this TsSwl the 
Wanes of eyanlde eolation. Poor a quart of hot 
water into the tutor vessel, add beta# kte lhi hott¬ 
ing point. Talp a atrip of sheet eoppsr, b a glass 
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Add 5 ounces carbonate of potash, stir until dissolved , 
let the liquid stand until the dirty matter has subsided, 
and then siphon off the clear liquid, which is now 
ready for pas. Jtn the artielea as for silver, using 
iqhest sine for the anode A very One deposit can be 
SriSifetlned by this solution The articles should ba re¬ 
nted occasionally to see that the deposit la going 
Ltlafaotorlly If not, scour them slightly with 
imtce and water, rinse, and return to the hath. 
' »U the deposit le complete, the artielea may ha 
dead In coldr or scratch brushed. 

Brail Plating —filnctro-braat|qff can be dona by the 
I lowing solution, bearipn^.ffF mind that metals at 
eme kind only mpqf be attempted. Wrought 
cast iron, of Mael must be p la tad separately 
the-following solution 4 ounces cyanide of 
» dissolved in bslf s gallon of warm water, 
pounds carbonate of potash dissolved In 44 gal- 
water, »4 ounoe* acetate of copper dissolved In 
1 quart water, 5 ounces sulphate of sine dissolved in 
44 gallon hot water Let all the solutions be cold be¬ 
fore mixing Add to the acetate of oopper solution 
H pint strong water ammonia. 0.880 Just before 
final mixing, etlr this well and add to It tha line solu 
Hon, together with another 44 pint strong ammonia. 
Stir this mixture well, then add the potash solution, 
and lastly the eyanlde solution. Allow this to stand 
after making the quantity up to four gallons. At the 
end of about 18 hour* pour tha clear liquid into tha 
depositing tank, for use. Clean the articles aa tor 
sliver plating us# tha battery ooupled to multiple, 
and a large braaa anode, arranged so as to regulate 
the quantity of surface to the liquid. Tbs exact ookr 
ean be obtained by raising and lowering toe anode. 
After a quarter ‘of an boor tbs articles must be rs 
moved, rinsed, scratob-briuhed. and Mamed to the 
bath for the final deposits In every ettfj) to toe elec¬ 
tro depositing 4 metals, especially teihs gold aaf 
brassing, the eotor can be varied by moving toe Uri¬ 
els to and frp In the eolation ■*--•— ■*- — **■—■ 
ver is also affected by this g . , 
much whiter wtaJn the artiote to a 
Pewter, lead, or sine artielea w 
isred previous to ffitTartng Ur gliding, u wsll as 
wrought Iron and steel. Special Mutton* must ha 
made for plating the*# articles upon a large seals 

























































































































































































































































































































































laa.ir, M,r—o( eTnof ' a IlU “ d to Nofth Philadelphia, bat 

>eeiM> water «imi> over the route followed by Hamilton It 

iol£"aVlJ^e!ffil. ,“l r n^° f »—*» wma 819 The im»jt apeed. there- 

laealnr tier -w.„«i wki™— „f ,ore - with the time of the clrdinn de- 

!SS5T!!r l . , BieT*“ *“*" "’•* <* *■*«* ta «»• ducted, »u <7 37 mile* an hour, or 46.M, 

r .—■„ «- n,*M ~ - .... - - mint the full time In other worda, Ham- 

, lton w >tartod frDm M 

.A^'a/J&Ji'ft i£TIS«nUSy!SES«K UUnd ln New Yort harbor and traveled 
. „„ . to Nortk Philadelphia In ccnelderabty 

tlme th *° me cmm accotapii.h thie 
Wanalr efte Journey by boat to Jener Cite and mji 















































































































































































































































mSm^***!* br. a w> 

Tkt notn AM not Mtn 
thcrtiigblJ lnsjfcotod u 
rsqt of tiM tacehtae, and ths aviator 
h*a rapradied tip optnlon that tone miss¬ 
ing platan ring* In on* bf Wo of the 
<-eySlBd*r* allowed oil to aaoapa by ths 
piston and foal tlM (park plugs. Thsre 
na no Interruption In th» (parking our 
rant supplied by the blcb-tonalon Bosch 
magneto. At any rats, Hamilton's flights 
(bowed tbs possibility of carrying mall 
and Important dtspatchss, and It Is Inter 
sstlng to nets that Representative Shop 
herd of Tsaas has Introduced a bill Into 
Congress calling for the Investigation of 
the Post Ofllee Department Into the aero 
piano for the purpose of carrying moll 
Also a few days after Hamilton’s 
flight, the French war authoi Itli s com j 
manded M Bldrlot to cany a message; 
from the camp of Chalons to Paris, which 1 
be did prompt)} In his monoplane wilh 
out any mishap During the present 
week Hamilton Is to experiment for I hi i 
government at Nashville, Tenn nimn the 1 
dropping of explosl 'eg from bis marhlpr 
These expei ImentB will be carried on tlur | 
lug the maneuvers j 

The flights of Cut lies nml Hamilton 
have spurred many budding avlatoia to j 
nttempt lu the near future some of the 
< rose country flights for prizes, and new 
prises are being offered almost dally for | 
surh feats We Wish to remind gurli svl 
ators that they stand a chain e of win 
nlng the SeirsTiMC Awntli a\ '1 rophv If 
thei send In ttu-lr tntiv to ug or to thi 1 
Aero Club of America twenty tour hours 
In advance The aviator making the long 
sit cross-country fllghL this year will win 
the trophy for 1910 


There are three qualities of emery used 
in this country—Naxos or Greek, Turk 
Isb, and American 

The Naxos brand Is Imported from th 
Island of Naxos iGreclsn Archipelago l 
Oreece, the mines being controlled by the 
Grecian government Naxos emery con 
tains a large percentage of alumina 
(about 60 per cent) This emery has a 
moat excellent fracture, the grains being 
very bant and very sharp, and therefore 
•specially adapted for use In grinding 
wheels. These characteristics prevent 
Its use, to any extent, for polishing pur¬ 
poses, ss It neither "breaks down" nor 
granulates under pressure of the work, 
as do the other qualities (Turkish and 
American) An Ideal emery for polish 
lng must present now cutting points con 
•tantty The Naxoa grains are an hard 
and sharp that It does not properly gran 
ulats, therefore It Is not a desirable pol¬ 
ishing medium, except for certain special 
classes of work. Naxos emery, owing to 
Its large percentage of alumina, follows 
corundum In the scale ot hardness 

Good Turkish emery contains any 
where from IS per cent to IS per 
oent oxide of Iron (the larger the per 
centage of oxide of Iran, the sorter Is 
the emery) and It U used therefore ex 
elusively as a polisher on "hard work." 
Turkish emery hss a good fracture, and 
la Just tough enough to make It Ideal for 
polishing parpeses. 

American emery contains about 4S per 
cent oxide of Iran, and Is therefore the 
softest Stnery produced, yet Is- success¬ 
fully and largely used for certain classes 
of "soft work." 

Host ot the Naxos and Turkish emery 
brought to this country cornea In places 
ranging from the slxe of a marbls up to 
IS or 80 pounds In Weight Formerly It 
km brought over as ballast In ships, but 
ft became inch an Important commodity 
commercially, that during the last qnar 
|«r century It bos been transported across 
the water as regular cargo. Turkish ^m- 
ery (g brought to the sea ports of Asia 
lifer la the same primitive fashion 
trhteh has txiatod tor many years—on 
><$* took ol dUpefa, Itara a» at) np-to- 
0sto m>*lav ■sthols. Is taken 
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from the surface only, and no attempt U 
made to follow the emery "leads' when 
they dip below the surface Thus their 
mining methods are thoroughly charac 
terlatlr of the Inhabitants of the entire 
Turkish empire—crude and antiquated 
Kmery imported from Aala Minor Is 
branded according to the aea|>ort from 
which It Is shipped, the imports being 
Smyrna. Kulluk and Syra, the railway 
points are Knyujack, Alden, and Azlxli k 
I The different brands of course vary ac 
| cording to ihe purity of the emery—the 
largei the amount of aside ot alumina, 
1 the letter the quality 
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j I'laee uni me oiuk or tni einrry Im nigh 
I"' In oxldi of iron nml tb.ufoii mirt 

j Hu ri Ih nlno n aiiutll il< (mult In the Sint. 
1 I V V ‘ "f Khiihsh, but the deposit ly lnelgnlll 
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( IEHJCIE WASHER I IF FKK FFFF llie’flryl ,|, UII num 

b»r«nn wliilur. tiruud inarm grain 
tho yei nml mno are the tint gialn" and 
the hud four art "floury " In addition lo 
thCHi (lien ure still finer flours These 
are eH|ierlull) flm and used principally 
In optical wmk 


With a blower to remove the micaceous 
assiH Inti s and other foreign matter Em 
ery ho tr. aled or course costs mom to 
produce, but this treatment results In a 
pure artlele—one whl fla will rut more 
kiinly and be more durable than other 
wise 

Much Improvement has taken place In 
the manufacture of emery In recent 
years, the principal Innovation being the 
‘ irmcenlrating’ i ischlno through the 
liar of which the unerv Is ‘mulled " This 
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